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THE HAWKER HUNTER 
TWO-SEATER... 

PERFECT TRAINER 

FOR SUPERSONIC FLIGHT 


In service with no fewer than a dozen air forces. 
the Hawker Hunter has proved its worth ina 
variety of roles. The two-seater version is ideal 
as a trainer, combining fighter qualities with 
simplicity and ease of handling. 
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Africa, the continent of tomorrow, 
is preparing its future today. 


Panorama de Johannesburg 














Tomorrow the continent’s 180 million inhabitants will supply 
labour and technicians for industry and an inexhaustible mass of 
consumers for commerce. 


But it is today that Africa is equipping and transforming itself, 
it is now that you must acquire your position in its markets. 
Every day UAT’s long-range aircraft connect Europe with all 
the key centres of this new Africa on the march. 


* ov 3, Bd Malesherbes, Paris 8° 
/ Tel. ANJ. 78-04 to 09 and 
* = = ANJ. 68-70 
AEROMARITIME 


France’s biggest private air transport company 
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BELGIAN WORLD AIRLINES 





..the most 
European 


of the 


world’s airlines 





THE DESIRE TO SERVE 


Europe is a land of centuries-old civilization. 
Its profound knowledge of mankind 

enables it to adapt itself rapidly and 
smilingly to individual needs. Sabena’s ambition is, 
despite the prodigious growth in its operations, 

to maintain a personalized service 


to its customers. 


Sabena’s staff, both on the ground and in the aircraft, 
is trained to understand every traveller 

and to come to his aid. Brillat-Savarin, whose 
“Physiology of Good Taste” is one of 

the most highly refined products of European 
civilization, has written : “If you invite 

somebody to your house you make yourself responsible 
for his happiness the whole time he is beneath 

your roof.” Sabena takes responsibility 

for the happiness of its passengers from the 
moment it relieves them of their baggage until 


the moment it returns it to them. 
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There’s a new Falcon 
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in the sky 


Falcon guided missiles with both radar and infrared guidance 
systems are today’s best performing air-to-air missiles. 


Enemy-killing Falcon missiles have proven their et 
against all types of targets. In recent competition at the Tyn- 
dall Air Force Meet, Falcons had 87.4% average hits. 


SOON TO BE BASED ON EUROPEAN SOIL are Convair F-102 interceptors that 
carry both the radar and infrared guided Falcon missiles. Manufactured by 
the Hughes Aircraft Company, these Falcon missiles provide the first 
all-weather capability of supersonic interceptor aircraft. 

Guidance, control and auxiliary systems of both radar and infrared 
Falcon missiles are installed in a space no larger than a few feet of 
stovepipe. Falcons are capable of supersonic speeds to overtake and 
destroy their targets. Radar-guided Falcons continuously compute the 
target’s position to steer a collision course to the predicted point of 
impact. Infrared-guided Falcons, on the other hand, steer toward the 
detected source of infrared energy: the target’s engines. 

Falcons can be fired singly or in salvo. When “mixed loads” of GAR-1D 
and GAR-2A Falcons are carried, the interceptor has great versatility of 
attack. Circumstances determine which type of missile to use, and the 
pilot bases his decision on prevailing tactical conditions. 

It was in 1948 that Hughes developed the first all-weather electronic 
control systems which launch the Falcon missiles. Since then new systems 
have been developed continuously to meet the needs of supersonic speeds 
and high altitudes. 

The Hughes electronic armament system seeks out the enemy target 
many miles away, flies the interceptor to the target, automatically 
launches air-to-air guided missiles, and flies the interceptor back to its 
home base. 

Both the Hughes electronic armament system and Falcon missiles are 
being mass-produced by Hughes for the U.S. Air Force and have proven 
their outstanding reliability through extensive use. Hughes electronics 
systems have been installed in the U.S. Air Force F-86D, F-89H, F-94C, 
F-101B, F-102A and F-106 interceptors—plus systems for the U.S. Navy, 
Royal Canadian Air Force and Belgian Air Force. America’s planes of 
tomorrow, now on the drawing boards, will have Hughes electronics 
systems and advanced Falcon missiles. 

For further information regarding these advanced Hughes systems 
please write to Hughes Aircraft Co., International Division, at the 


address below. 


HUGHES AIRCRAFT COMPANY 


CULVER CITY, CALIFORNIA, U.S.A. 
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FAR EAST 


SOUTH AMERICA 





Zurich, 

Switzerland’s business and 
tourist center 

offers you direct flights 

to all continents 

and to the most important 
cities of Europe 


NEAR EAST 
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ZURICH 
INTER- 
CONTINENTAL 


AIRPORT 


Important link in World-Wide Air-Traffic 


GROUND SUPPORT 
FOR JET AIRCRAFT- 
by AIRESEARCH 






















Gas turbines have been proved in 
the field as the most versatile and 
reliable power sources for the 
ground support of both commer- 
cial and military jet aircraft. 
AiResearch gas turbines have 
started more jets than those built 
by any other manufacturer. 
Besides starting main engines, 
these ground support units supply 
continuous flow pneumatic power 
for air conditioning and heating, 
compartment pressurization, snow 
and ice removal, and electrical 
power for checkout and ground 
operation of electrical systems. 
They allow completely automatic, 
pushbutton operation and run on 


THE 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





any jet engine fuel or ordinary 
kerosene. They provide immediate 
starting without warmup and oper- 
ate in weather extremes from 
—65°F to +130°F. Each model 
can also supply 400 cycle electrical 
power with the addition of a 60 to 
80 KVA alternator. 

A Volkswagon truck, with an 
AiResearch unit, becomes a com- 
plete pneumatic and electric power 
plant, with all parts easily acces- 
sible through wide doors. It 
provides greater ease of handling 
because it can be driven frontward 
into position and can be operated 
from inside the heated cab. 

A Trailer unit provides pneu- 


CORPORATION 
AiResearch Manufacturing Divisions 
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matic and electrical power and can 
be towed singly or as part of a train 
to wherever needed. 

A Fly-away air transportable 
unit — the same turbine and control 
panel as used in the vehicles can 
be placed in an airplane’s luggage 
compartment for use in occasional 
or widespread flight operations and 
emergency starts. It is equipped 
with lightweight skids and handles. 

The Garrett Corporation, through 
its AiResearch divisions, is the 
world’s largest producer of small 
gas turbines—8,000 in operation. 
For information, write The Garrett 
Corporation, 26 Rue de la Confed- 
eration, Geneva, Switzerland. 


Los Angeles 45, California... Phoenix, Arizona ®* U.S.A. 
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GENERAL MOTORS 





ALLISON PROP-JET ENGINE 


AND AEROPRODUCTS TURBO-PROPELLER 


This matched GM power team is bringing jet- 
age speed, comfort and economy to flights of 
all ranges. Combining jet power with the advan- 
tages of the propeller, the Allison engine ope- 
rates on the turbine principle. The power is 
absorbed by the turbine and transmitted to the 
propeller which provides the thrust to pull the 
airplane instead of push it as with pure jets. This 
prop-jet powerplant produces immediate power 
response, enables shorter take-off runs from 
present airports. On landings, too, the braking 
action of the propeller is constantly available for 
positive stops on short, wet or icy runways. 


THE LOCKHEED ELECTRA 


with Allison Model 501 Prop- 
jet Engines and Aeroproducts 
Turbo-propellers. 

The four engines produce 
15000 hp.... for luxurious, 
quiet jet-age speed. 


The Lockheed Electra, powered by the Allison 
501 and Aeroproducts Turbo-Propeller, fits 
existing air traffic control patterns... flies with- 
out penalty at altitudes up to 30000 feet... 
brings jet-age speeds, comfort and economy to 
short and medium ranges as well as flights up 
to 3000 miles nonstop. 


This GM jet power team is backed by more 
than 14 million hours of jet-age flight experience 
as wellas General Motors’ world wide reputation 
for dependable power covering every form of 
transportation — land and sea as well as air. 
No wonder so many leading airlines are building 
their jet-age futures now, with the GM jet 
power — Allison Prop-jet engines and Aeropro- 
ducts Turbo-propellers. 
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VLLISON PROP-JET POWER 
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GENERAL 
MOTORS 





sells the products 
of the French aircraft industry to foreign customers 


4, RUE GALILEE PARIS XVI° TELEPHONE KLEBER 89-10 TELEGRAMMES EXAERO PARIS 





:.. and before I could get a word in edgeways, he told 
me that the amount of fuel an aircraft takes has gone up 
from 3,000 gallons to 20,000 gallons in the 
past ten years, and that air BP is building fuellers 
which will hold 10,000 gallons each, and deliver them 


at 750 gallons a minute. 


Too much liquid’s very fattening, you know. 





THE AVIATION SERVICE OF BRITISH PETROLEUM 
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Short landings and take-offs are no problem for the 
evening gros-beak. Amazing STOL performance is his 
natural gift. 

The DHC4 Caribou — at 26,000 times the gros- 
beak's weight — is designed to land and take off in less 
than 500 feet — WITH A LIGHT, 10-MILE WIND, IN 
LESS THAN 350 FEET! | 
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The Rolls-Royce Conway 
by-pass jet engine 





has now been granted a full certificate of 
airworthiness by the Air Registration Board 
at a minimum rating of 18,000 Ib. thrust. 


ROLLS-ROYCE EXPERIENCE IN THE AIRLINE OPERATION OF GAS TURBINES IS UNIQUE 


THE DART 


—the first, and for four years the only prop-jet in airline service has 
flown over 7,000,000 hours. The Dart is currently operating at 
overhaul lives of up to 2,300 hours. 


THE TYNE 


—a most advanced prop-jet engine, is due to enter service in 1960 
at ratings of 4,985, 5,525 and 5,730 e.h.p. It has a specific fuel con- 
sumption comparable with the latest compound piston engines. 





THE AVON 





—the first turbo jet on the North Atlantic route, and now in daily 
service, began scheduled operations with an approved overhaul 
life of 1,000 hours. 












DEVELOPED 
FROM 
EXPERIENCE 
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The by-pass” principle which 
Rolls - Royce have proved in the 
Conway engine is now accepted as 
the correct formula for all jet trans- 
port and for certain military appli- 
cations. 

The new RB.141 family of by-pass 
jet engines is based on seven years’ 
development experience of the by- 
pass principle gained with the 
Conway and on six years’ operation 
of other gas turbine engines in air- 
line service. The first of this series 
has already been chosen to power 
the new British European Airways 
medium range jet airliner. 








GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES - MOTORCARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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When lightning-fast military jet aircraft touch 
down on a concrete landing surface, the tires 
receive the impact of a shock-loading of tens of 
thousands of pounds. Motionless one instant, they 
are next jolted to rolling speeds approaching 250 
miles per hour and sometimes higher. In seconds, 
temperatures within have built up to 300°F. 


Goodyear Tubeless Airplane Tires have set an 
enviable record of topflight performance. On jet 
aircraft, they have withstood temperatures 
ranging from -65°F. to 355°F, and operate at 
pressures up to a fantastic 615 psi, with ultimate 
strength to contain over 1300 psi! 


These tires have proved themselves in pounding 
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GOOD*YEAR 


AVIATION 
PRODUCTS 


\ handling systems, Terra-Tire, 








for 
today’s 
high-speed 
landings 


after pounding in repeated high-speed landings, 
and they provide vital weight-savings, simplify 
inventory and service. 


This success story has been highlighted by the 
recent multimillion-dollar development by 
Goodyear—the exclusive 3T Process which gives 
Goodyear tires “‘Triple-Tempered”’ Cord of 
unrivaled stamina. 


For complete information, write: Goodyear 
International Corporation, Aviation Products 
Division, Akron 16, Ohio, U.S.A., or The Goodyear 
Tyre & Rubber Company (Great Britain) Ltd., 
Wolverhampton, England. 







Tires, wheels, - 
brakes, hoses, fuel- 






life rafts, Engineered Rubber- 
ized Fabric Products, 
Cements and 
Coatings 









More airmen land on Goodyear tires, wheels and brakes than on any other make 


Widening 


The pioneering work of L M Ericsson 
in telephony still goes on and has led to 
renowned achievements in practically all fields 
of telecommunication. Growing naturally 
out of this experience have come fundamental 
contributions to electronic development. So besides 
rendering services of teletechnical nature, 
L M Ericsson is today ready to supply 
electronic equipment both for military and 


civil purposes. 


Telefonaktiebolaget LM Ericsson is a world-wide 
organization employing more than 30,000 people 
and is represented in 75 countries. 


TELEFONAKTIEBOLAGET LM ERICSSON 
STOCKHOLM 32 - SWEDEN 
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For jobs the jets can’t do 


ALVIS LEONIDES engines provide the power 
behind the performance which gives the Twin 
Pioneer the remarkably short take-off and rapid 
rate of climb, which are essential for operation 
in difficult country. 
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Deadline Notes 


The International Air Transport Association 
Clearing House in London last year cleared 
a total of $820,500,000 (£292,000,000) in 
international airline business; the record 
1958 figure is 28 percent above the 1957 
peak of $639,000,000 (£231,000,000). Mem- 
ber airlines dollar and sterling counter 
claims eliminated the necessity for cash 
payment of 88.9 percent of all transactions 
cleared through IATA during 1958. Inter- 
clearances with the Airlines Clearing House, 
Inc. totalled $31,468,594 for the period, up 
18 percent from 1957. The cost to mem- 
bers was less than 14 cents per $1,000 of 
Gross Receivables. Total turnover for the 
12-year period of IATA clearing oper- 
ations now amounts to  $3,640,000,000 
(£1,300,000,000). The number of member 
airlines increased from 85 to 94. 

e 


Trans World Airlines will introduce a 
once-weekly non-stop. service Chicago- 
London on June 5th, 1959. TWA will use 
L-1649A transports, departing Chicago each 
Friday ; flying time 13 hours 10 minutes. 
A non-stop service in the reverse direction 
London-Chicago is planned to commence 
on August Ist, 1959, with a flight time of 
15 hours 50 minutes. 

« 


The Civil Aeronautics Board has recoin- 
mended approval of American Airlines’ 
application to operate non-stop services 
New York-San Francisco, in competition 
with Trans World Airlines and United Air 
Lines. American Airlines currently oper- 
ates non-stop flights New York-Los Ange- 
les. CAB said that a third non-stop service 
is desirable because the employment of jet 
aircraft over the route will stimulate traf- 
fic by about 10 percent. 

o 


Trans-Canada Air Lines may introduce the 
first Douglas DC-8, scheduled for delivery 
in early 1960, on to the Vancouver-Mont- 
real route. TCA Director of Planning 
David Tennant said that this could bring 
lower transcontinental fares, but that the 
carrier would first wait to see what com- 
petition Canadian Pacific Airlines offers on 
trans-Canada routes before making a deci- 
sion. Tennant also said that the carrier is 
seriously studying 55-70 seat VTO aircraft 
for short-haul routes. 

* 


Pacific Western Airlines of Vancouver has 
applied to the Air Transport Board to take 
over Canadian Pacific Airlines’ prairie 
routes from Edmonton to Uranium City, 
Yellowknife, Peace River, and Fort Mc- 
Murray. CPAL has agreed to withdraw 
from these routes in favour of PWA. PWA 
would set up a new operating base at Nor- 
man Wells, from which Otters would serve 
the Northern route, and service facilities 
at Edmonton would be increased. PWA is 
reported to be seriously considering turbo- 
prop aircraft for its British Columbia ser- 
vices and the proposed prairie routes. 


Trans-Canada Air Lines has appointed A. J. 
Bartok as District Sales Manager for the 
company in Austria. Bartok will have his 
office in Vienna, and will arrive in Austria 
in March to prepare for the inauguration 
of TCA’s Super G Constellation service on 
the Montreal- Brussels - Dusseldorf -Vienna 


route on May Ist, 1959. Bartok, who is a 
Canadian citizen, will also be responsible 
for TCA sales in Poland, Czechoslovakia, 
Rumania and Hungary. 
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British Overseas Airways Corporation’s 
summer schedules will include three non- 
stop Britannia flights per week Detroit- 
London, departing Detroit on Sundays, Wed- 
nesdays and Thursdays; flying time De- 
troit-London is 11 hours. A further two 
flights weekly will be operated Detroit- 
Shannon-London, and another two Detroit- 
Prestwick-London. First-Class, Tourist or 
Economy travel will be available on all 
these services. 

& 


Swissair Board of Directors on March 11th 
approved the 1958 accounts for presenta- 
tion to the annual general meeting on April 
9th, 1959. Receipts totalled 252,000,000 
Swiss francs (210,000,000 Swiss francs in 
1957), and expenses, including depreciation 
and reserves amounting to 28,500,000 S. fr., 
were 247,000,000 S. fr. (207,000,000 in 1957). 
Net profit for the period was 5,101,613 S. 
fr., plus a carry-over of 367,057 Swiss 
francs from the previous year. The Board 
proposes the distribution of a six percent 
dividend, as for last year. 600,000 Swiss 
francs will be transferred to the statutory 
reserve, and 1,000,000 S. fr. to the general 
personnel retirement fund. The balance of 
403,670 S. fr. will be carried forward to the 
next accounting period. The Board also 
proposes an increase of registered capital 
from 63,000,000 to 105,000,000 Swiss francs 
by the issue of 120,000 registered shares at 
a nominal value of 350 francs each. 
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Swissair and Balair held a joint press con- 
ference in Basle in mid-March to announce 
the signature of a commercial, technical 
and operating contract between the two 
companies. The object of the agreement 
is to promote Swiss participation in charter 
traffic, on a sound economic basis. The 
contract will run for ten years, with pos- 
sible extension for a further five, and co- 
vers a 40 percent Swissair participation in 
Balair capital, which is to be increased in 
April next from 750,000 Swiss francs to 
four million Swiss francs. Swissair parti- 
cipation will be limited to 40 percent, and 
a majority holding is not considered. Swiss- 
air is selling Balair two fully overhauled 
Douglas DC-4s which are no longer required 
for scheduled operations, and the aircraft 
will be handed over on April 10th and May 
29th. The sales contract is on very favour- 
able terms, and so designed to avoid impos- 
ing any financial difficulties on Balair. 
Future cooperation between the two car- 
riers will be largely in the field of aircraft 
procurement, operational planning, sales 
and traffic, publicity, etc., by which Balair 
will benefit from Swissair’s world-wide 
organization. 

s 


The Boeing Airplane Company announces 
that Irish Air Lines (Aerlinte Eireann Teo- 
ranta) has ordered three Boeing 720 jet 
transports ; this follows the carrier’s recom- 
mendation to the Irish Government that jet 
aircraft should be purchased for operation 
on trans-Atlantic services. Estimated cost 
is approximately £4,200,000 and delivery is 
expected in late 1960 and early 1961. The 


Irish Air Lines 720s will have a maximum 
gross weight of 217,000 lb.—higher than 
that of the version ordered by the United 
States carriers. Powerplant will be an 
improved and specially developed version of 
the Pratt & Whitney J57. Maximum range 
with full passenger payload (153 Tourist 
Class) is 3,550 miles; maximum cruising 
speed is 615 m.p.h. The total of 720s on 
order is now 39 (American Airlines—25, 
United Air Lines—11). e 


The Sikorsky Aircraft Division of United 
Aircraft Corporation has received an order 
from Los Angeles Airways for two turbine- 
powered S-62 helicopters which are to be 
put into service in early 1960. Los Angeles 
is also negotiating the purchase of the Si- 
korsky S-61, a 25-seater turbocopter which 
is expected to be available early in 1961 ; 
the carrier is currently operating five Si- 
korsky S-55s and two Sikorsky S-5ls to 
carry passengers, mail and cargo over a 
wide spread network throughout the great- 
er Los Angeles area. Three other heli- 
copter operators have also taken options to 
purchase the S-62; they are Rotor Aids, 
Ine. of Ventura, Calif., Petroleum Helicop- 
ters, Inc., of New Orleans, and Aero Ser- 
vice Corp. of Philadelphia. ° 


The U.S. Army has announced that it will 
negotiate with Vertol Aircraft Corporation 
to develop the YHC-1B Chinook, the Army’s 
new two-to-three-ton capacity transport 
helicopter, which will eventually replace 
the piston-engined models. Vertol is cur- 
rently building a quantity of the Army 
YHC-1A version of the aircraft. Detailed 
technical specifications for the YHC-1B 
have not yet been completed. Some data 
on the YHC-1A : powerplant is two Lycom- 
ing T53-L-1 turbine engines of 825 h.p. 
each ; seating capacity for 22 soldiers, a 
commander and two crew. Take-off weight 
15,550 lb, (7,050 kg) ; diameter of the three- 
blade rotors 48 ft. 4 in. (14.7 m) ; length 
with folded rotor blades 44 ft. 3.6 in. 
(13.5 m); height 17 ft. 7.5 in (5.4 m). ° 


Bell Helicopter Corporation has received 
U.S. Army contracts totalling $23,000,000 
for the production of 110 HU-1A turbine- 
powered helicopters and 60 H-13H piston- 
engined helicopters. A spare parts order 
for both aircraft will be issued later. ° 


General Electric Company has redesignated 
its Aircraft Gas Turbine Division the Flight 
Propulsion Division. General Electric is 
currently building or developing five mili- 
tary engines (J79, J85, J93, T58 and T64) 
and two commercial engines (CJ-805-3 and 
CJ-805-21). Division General Manager 
John B. Montgomery said that the division 
expects to expand its activities in nuclear 
power, ion and photon engines and other 
still classified propulsion systems. ° 


Fairchild Engine & Airplane Corporation 
has announced the closing of its Deer Park, 
Long Island, plant due to insufficient con- 
tract awards. In January 1959 the com- 
pany laid off 2,000 of its Deer Park em- 
ployees when the Air Force cancelled its 
contract for the Fairchild J83 lightweight 
jet engine. The plant will be put up for 


sale. 
* 


The Senate Space Committee has appoint- 
ed Senator Stuart Symington to head a 
seven-man subcommittee to study the Gov- 
ernment’s whole space programme, cur- 
rently being conducted by a total of four- 
teen different agencies. The subcommittee 
has been detailed to find out what each of 
the agencies is doing, to forestall inter-agen- 
cy conflicts and to recommend the neces- 
sary legislation. In particular, the group 
will look for costly duplication in the va- 
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rious space programmes, which can be eli- 
minated. 


The Ministry of Supply has placed a pre- 
production contract with Saunders Roe Ltd. 
for the supply of an unspecified number of 
P.531 five-seat multi-purpose turbine-power- 
ed helicopters (powerplant Blackburn Tur- 
mo 600). Saunders Roe has developed the 
P.531 as a private venture with the re- 
markably short time of six and a half 
months’ work from start of the design pro- 
per to first flight. Further data: range 
(with normal fuel reserve) 210 nautical 
miles, cruising speed approx. 100 knots, 
maximum speed 105 knots, take-off weight 
3,800 1b. 

«e 


General Aldo Rossi has been nominated 
Defence Chief of Staff to succeed General 
Giuseppe Mancinelli. General Bruno Lu- 
cini will succeed General Giorgio Liuzzi as 
Army Chief of Staff. Mancinelli and Liuzzi 
are both due to retire on April 1st, 1959. 
General Rossi now commands Allied Forces 
Southern Europe, and is also representing 
Italy in the negotiations with France and 
Germany on the question of a joint arma- 
ment production organization. General Lu- 
cini is Commander of the 3rd Army at 
Padua, and is a former Secretary-General 
of the Italian Defence Ministry. 

cd 


Federal Defence Minister Franz Josef 
Strauss signed on March 18th, 1959, the 
formal contract with Lockheed Aircraft 
Corporation covering the purchase of 96 
Lockheed F-104 Starfighters (30 F-104Bs 
and 66 F-104As), and the licence produc- 
tion of a further two hundred Lockheed 
F-104s in the Federal Republic. The first 
Starfighters from the States are scheduled 
for delivery at the end of this year. Ma- 
nufacture of the Lockheed F-104 in Wesi 
Germany will be undertaken by Flugzeug- 
union Siid (Dornier, Messerschmitt and 
Heinkel). The price of a German-pro- 
duced Starfighter will be DM _ 5,000,000 
($1,190,476) ; the aircraft manufactured 
in the States will cost DM _ 5,800,000 
($1,380,950). Both figures include approxi- 
mately DM 1,300,000 ($309,524) for the 
provision of electronic and weapons systems 
specified by the West German Air Force. 
Also in Bonn on the same day a formal 
contract was signed with General Electric’s 
Flight Propulsion Division for the pur- 
chase and licence production of the J79 jet 
engine which will power the German Air 
Force’s Starfighters. General Electric’s 
Evendale, Ohio, plant will supply the 
powerplants for the 96 Starfighters to be 
delivered from the States, as well as com- 
plete components for the assembly of a 
number of units in the Federal Republic. 
No details are yet available on the licence 
production of the J79 powerplants by West 


German firms. A similar contract with 
Fiat for the purchase and licence produc- 
tion of the G-91 light strike fighter was 
signed on March 11th, 1959. 

* 


Estimated Defence Ministry expenditure 
for fiscal 1959-1960 (July 1st to June 20th) 
totals 619,494,300,000 lire. This sum is 
allocated as follows: 126,345,850,000 for mi- 
litary aviation (25.4 percent) ; 19,600,000,000 
for infrastructure, territorial air de- 
fence and new weapons (3.16 percent); 
6,341,656,000 for civil aviation (1.02 per- 
cent). The Ministry of Public Works will 
finance Rome-Fiumicino Airport develop- 
ment, postal and telecommunications ex- 
penses, and payment for air mail. The 
Istituto Ricostruzione Industriale will be 
responsible for Alitalia capital expenditure 
and subsidies. 

e 


D. Napier & Son Ltd. has received a £100,000 
contract for turbine blades from the East 
German Government. The order, which is 
the first for castings to be received by Na- 
pier from an overseas customer, was se- 
cured in competition with both British and 
foreign firms, and was signed at Leipzig. 


The Canadian Government and the services 
have been investigating a number of air- 
craft for re-equipping the eight squadrons 
of Sabre jets serving with Canada’s air 
division in Europe, but no decision yet been 
taken. Defence Minister Pearkes has em- 
phasized that discussions must first be held 
with NATO chiefs on the roles for which 
the air division might be best suited. The 
RCAF is said to favour the Grumman 
Super Tiger F11F-1F. Visits have also 
been made to Northrop, Lockheed, Repub- 
lic in the States and to Blackburn and 
General Aircraft in the United Kingdom. 


Norad (North American Air Defence Com- 
mand) has announced that the BMEWS 
(Ballistic Missile Early Warning System) 
long-range radar, currently under construc- 
tion in the Arctic from Alaska to Green- 
land, will have three stations at Clear, 
Alaska and four at Thule, Greenland. The 
BMEWS chain will have a 3,000-mile line 
of sight range. The cost of the system to 
the USAF is about $1,000,000,000, according 
to a Norad statement. Enemy ICBMs will 
be spotted five minutes after launching and 
the data will be fed to Norad headquar- 
ters, Colorado Springs, Colorado and USAF 
Strategic Air Command at Omaha, Ne- 
braska. The BMEWS chain will give some- 
thing like twenty minutes time for deci- 
sion on a counter attack. Until United 
States ICBMs are fully operational, any 
such counter attack would be carried out 
by SAC bombers carrying nuclear weapons. 


Workshop Briefs 


The Vickers Vanguard has logged 50 hours 
in the air (up to March 11th), since its 
first flight on January 20th, 1959. This 
total was built up in 21 flights. 

s 


The Armstrong Whitworth Argosy second 
prototype has begun test flights. 
* 


The four-jet McDonnell 119 multi-purpose 
and VIP aircraft recently commenced flight 
tests. For the first test phase the 119 is 
still fitted with down-rated Westinghouse 
J34s, but later the aircraft will be powered 
by four Pratt & Whitney J60 (JT-12) jet 
engines of 3,000 lb. thrust each. The 119 
has a span of 57 ft. 7 in., wing area is 550 
sq.ft., sweepback 35° at 25 percent cord, 
aspect ratio 6, and length 66 ft. 6 in. 
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Maximum normal take-off weight is 40,928 
lb.; maximum take-off weight for max. 
range 45,238 lb.; cruising speed for maw. 
range 453 knots ; still air range (with re- 
serves) 1,825 nautical miles. 

eS 


The Dornier Do 29, which began flight tests 
at the end of 1958, and is derived from the 
single-engine Do 27 short take-off aircraft, 
is an experimental aircraft designed to 
investigate special aspects of short take-off 
and landing. The Do 29 is a high-wing 
monoplane of all-metal construction and 
fixed undercarriage. It is powered by two 
Lycoming GO-480 engines which drive 
pusher propellers tilting downwards through 
90°. The airfoil is similar to that of the 
Do 27; span has been increased to 43 ft. 


? 


3 in. Take-off weight is 5,290 lb. In the 





coming months, the prototype will undergo 
extensive tests to check flying quality, take- 
off and landing performance, powerplant, 


ete. 


Pacific and Western Aviation Company 
Ltd., recently founded in Australia, which 
is to take over the activities of the Special 
Projects Division of East-West Airlines 
(including the construction of the Millicer 
Air Tourer sports aircraft), announces that, 
following the production of a first batch 
of 25 two-seat Air Tourers, development of 
a four-seat version is to be commenced. It 
will be known under the designation Air 
Cruiser. 

& 


A new version of the C-130 Hercules trans- 
port, using both turboprop and _ turbojet 
engines, and incorporating boundary-layer 
control, is under development at Lockheed’s 
Marietta, Georgia plant. The jet engine 
will be fitted in underwing pods and would 
blow a constant air flow over flaps, aile- 
rons, rudder and elevators for STOL take- 
off and landing. 

* 


Three new U.S, anti-submarine weapons are 
mentioned for the first time. One is the 
small Mark 44 torpedo, which is said to be 
capable of attacking fast targets at great 
depths. The Mark 44 is a target-seeking 
torpedo, electrically propelled, and can be 
launched from both aircraft and surface 
vessels. Two aircraft-launched mines com- 
plete the trio of new weapons: these are 
designated Mark 52 and Mark 55, and can 
be launched from the latest high-speed air- 
craft at extremely high altitudes. They 
are both ground mines. 
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Two rare metals, scandium and neodymium, 
will soon undergo extensive testing for pos- 
sible use in the missiles and space fields. 
The Union Carbide Metals Company has 
received $60,000 in Air Force contracts for 
the investigation of the properties of scan- 
dium, which has a density about equal to 
aluminium, but a considerably higher melt- 
ing point. One pound of scandium will be 
produced for testing purposes and is expect- 
ed to cost $20,000. The Nuclear Corpora- 
tion, on the other hand, is already produc- 
ing neodymium at an approximate sale 
price of 70 cents a gramme. 

* 


The Bell 47J Ranger helicopter can, if re- 
quired, be equipped with larger fuel tanks 
with a capacity of 47.5 U.S. gals, which 
will increase range to roughly 300 miles. 


The U.S. Navy reports from the U.S. ca- 
pital that a design contest will shortly be 
announced for a successor to the Martin 
P5M Marlin flying boat (two Wright com- 
pound engines). The new aircraft will in 
particular be required to have a_ higher 
speed and range than the P5M. 

* 


The Royal Aero Club announces that the 
100 kilometre closed circuit record for con- 
vertiplanes set up by the Fairey Rotodyne 
vertical take-off airliner at 190.9 m.p.h. on 
January 5th, 1959, has been officially con- 
firmed by the Fédération Aéronautique 
Internationale. 
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NAVIGATION 
for the JET AGE 


From the dawn of aviation nothing fundamentally 
new has been added to the earliest principles of 

air traffic control. Until now these were founded on 

the requirements and limitations of relatively 

slow aircraft for which altitude separation was 
practical. Aircraft speeds and performance have 

since improved beyond recognition, but the basic 
system of navigation and air traffic control has 
remained virtually unchanged. Single tracks and 
common points of intersection are only two of the 
severe restrictions imposed on air traffic, threatening 
its very existence. The air, intrinsically a free 

medium, is swiftly becoming overcrowded and safety 
can only be maintained at the expense of inefficient 
aircraft operation, delays and over complicated air 
traffic control... a condition which the introduction 

of turbo-prop and turbo-jet aircraft will aggravate 

still further. Yet the answer exists today in a fully 
developed form. The Decca Navigator System enables 
all aircraft to navigate accurately and maintain any 
ATC-assigned track with precision, regardless of 
altitude, speed or weather conditions. This very 
accurate hyperbolic area coverage system, with its 
pictorial presentation, makes the introduction of lateral 
separation and ‘‘passing lanes’”’ a reality. It is only by 
the adoption of such a system that full use can be made 
of the total air space, enabling the rapidly increasing 
numbers of aircraft to operate with safety and economy. 


DECCA/DECTRA 


THE WORLD’S MOST ACCURATE NAVIGATION SYSTEM 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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Vertol Aircraft Reports on 





Tandem rotor control 


Years of operational experience in a wide variety of 
military and civil applications have conclusively 
demonstrated the control superiority of the tandem 
rotor helicopter. 

With two lifting rotors, the tandem configuration 
generates strong control forces at each end of the 
fuselage, rather than at one end alone. The tan- 
dem’s differential lift provides extremely powerful 
longitudinal control, resulting in greater safety, 
unsurpassed precision in hovering and in sling-load 





and towing missions and larger permissible center- 
of-gravity ranges. And since torque compensation 
is automatically assured by the counter-rotation 
of the lifting rotors, a tandem helicopter pilot need 
never adjust main rotor power for directional control. 
This means unmatched maneuvering precision in 
restricted areas. 

The control superiority of Vertol’s pioneering tan- 
dem rotor design was again demonstrated during re- 
covery operations following an airliner crash over 





In Alaskan service, the rugged U.S. Air Force Vertol H-21 flies 
over mountains and glaciers in the roughest weather to evacuate 
the sick and rescue crash victims. 





In an operation demanding the highest degree of control, 
Vertol H-21C helicopters flew through turbulence to the floor 
narrow Grand Canyon during a recovery mission. 























superiority 


the Grand Canyon. After being advised by two pilots 
of single lifting rotor helicopters that “the canyon 
was too dangerous for helicopter operations in their 
particular type,” four Vertol H-21C’s completed 67 
trips deep into the narrow, wind-swept depths of the 
canyon without incident. In addition, for two years 
many Vertol H-21C’s have been demonstrating in 
daily operations in the mountains of Algeria the 
many advantages of the superior controllability of 
the tandem helicopter. 
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BLADE STALL 
Single vs. Tandem Rotor 











Stall of the retreating blade (shaded area) is encountered in all 
helicopters at high forward speeds, high load conditions, high alti- 
tudes or turbulent air. It causes loss of lift on the retreating side 
of the rotor and therefore a rolling moment at the rotor shaft. In 
the case of the single lifting rotor (top view) this moment is trans- 
mitted to the fuselage and becomes uncontrollable when stall is 
extensive. In the case of the tandem (bottom view) the rolling moments 
of the two counter-rotating rotors compensate for each other with 
no rolling moment being transferred to the fuselage. 
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SUBSIDIARY: ALLIED RESEARCH ASSOCIATES. INC. BOSTON. MASS 
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Portrait of a Leader... 


| and the characteristics 





which spell superiority 





Aero Commander's high wing design is the reason for its 
unparalleled comfort and stability. Here, too, is the reason 

you lift luggage so easily into the knee-high compartment—and 
enter the cabin in a single, short step; as simply and comfortably as 
you'd load and enter your automobile. 


And once aloft you know the true character of Aero Commander. 
Speeding majestically above the weather, you know why this great 
aircraft holds world records for long range, altitude and 
single-engine performance. 


Aero Commander embraces many more superior features. If you've 
flown it you know. Pilots and passengers enjoy panoramic 

visibility. And there are 177 cubic feet of space in the 

roomy cabin area! 


These are a few of the reasons for Aero Commander's leadership 
in the field of business aircraft. Your distributor will give 
you more. Ask him, today! 





~=>COMMANDER 


AERO DESIGN & ENGINEERING CO 
BETHANY, OKLAHOMA 
Subsidiary of ROCKWELL-STANDARD Corporation 
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LOOK TOTHE LEADER =? 
‘s,,_ IN BUSINESS AIRCRAFT “7 


Write or wire today for 


_ illustrated brochures 


which fully describe the 
great Aero. Commander 
fleet. 

















SAN GIORGIO TYPE NA 4 NAVAL ANTI-AIRCRAFT FIRE 
CONTROL SYSTEM 


Comprising: 





a Type 20 Directional Control 
Unit stabilized about three axes 
for fully automatic radar laying 
with the facility for optical tracking 


MLT 4 RADAR MANUFACTURED BY MICROLAMBDA - ROME 


a vertical reference to 
a Type 90 analogue computer for provide stabilization data 
precision weapon _ stabilization, 
tracking control, prediction, and 
calculation of the firing data 
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high level accuracy and performance 


ease of operation 


maximum component accessibility 


rapid and precise processing of control data 


nuova SAN GIORGIO s.p.a. e GENOA-SESTRI e ITALY 
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AIRBORNE 
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Doppler NAVIGATION SENSORS 


CMA-620 SERIES 


Now adopted by KLM Royal Dutch Airlines 
for their Douglas DC8 
jet airliner fleet 


Special features incorporated in this 

equipment provide automatic memory, continuous 
and automatic total system check in flight 

and high sensitivity over water. 


Full details and technical description 
available on request. 


Produced in accordance 
with Arinc Doppler Radar 
characteristic 540. 


POPE] CANADIAN MARCONI COMPANY 


AVIATION DEPARTMENT 
2442 TRENTON AVENUE, MONTREAL 16, CANADA 



















































































































































































































































































































































Turbojet 


ATAR 8 


powers 
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T58 


The 158 helicopter gas turbine, al- 
ready in production, delivers more 
ower per pound of engine, consumes 
ess fuel per hp-hr than any other 
turboshaft flying today. Guaranteed 
at 1050 shp, 0.64 SFC, this 217-pound 
G-E powerplant has proven its high 
performance, ruggedness and relia- 
bility during extensive flight operations 
and environmental testing. Now on 
test is the 1250 shp first-step growth 
version. 


T64 


G.E.'s T64 is a turboprop/turboshaft 
engine in the 2600 horsepower class. 
This is a compact, versatile power 
package that can be used in either 
rotary-wing or fixed wing aircraft. It 
can also serve as a power source for 
radically-new airborne applications. 
General Electric's T64 is already on test 
and it is confirming its exceptional 
performance advantages. 


J85 


G.E.'s powerful, lightweight J85 turbo- 
jet introduces new levels of power and 
performance. It is a 2000-lb thrust 
class engine, designed to provide signi- 
ficant dollar savings and performance 
advantages for missiles, drones, small 
and medium sized aircraft. The J85 
is being flight tested in McDonnell’s 
“ Quail" decoy missile, and North 
American's T-39 utility trainer. 


From hover to Mach 3... More power, 
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CJ-805-3 


G.E.’s commercial counterpart of the 
military J79 turbojet. Rated in the 
10,000-Ib-thrust class, it provides a 4: 1 
thrust-to-weight ratio. Now being 
proved in extensive flight test pro- 
grams, the CJ-805-3 will power Con- 
vair's 880 jetliners. Engine reverser- 
suppressors were built by G.E. specifi- 
cally for the -3, produce optimum 
results with minimum losses. 


FLIGHT POWER SPECTRU 





X220 and CJ-805-21 


The first successful U.S. turbofan 
engine. Designed for near-sonic mili- 
tary aircraft, the X220 combines the 
proved J79 gas generator with an aft- 
fan, provides higher thrust at lower 
SFC. Its commercial version, the 
CJ-805-21, will power Convair's 600 
luxury jetliner. New turbofan growth 
models being developed assure long 
service utilization. 









J79 


The 15,000-lb-thrust class J79 powers 
six Mach 2 air weapons including the 
USAF F-104 Starfighter, world's record 
holder for speed, altitude, and time- 
to-climb. Other applications : USAF's 
B58, Navy's F4H, A3J, F11F-1F, and 
Regulus Il. With over 90 % of all U.S. 
Mach 2 flight time, the J79 has 
demonstrated ruggedness, reliability. 





reliable performance, less weight 


Progress /s Our Most Important Product 
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Es AIR FRANCE 


PRESENTS 


In nr gee a < ¥ om. ” Europe at 500 m.p.h. 
ARAVELLE glides silent i- 
7 Gehe latter's Cleon, functicnal The CARAVELLE will gradually be introduced 


plane, recalling the latter's clean, functional | . b 1 C 

and thoroughbred lines. into service on Air France's European routes *. 
Among the first routes to receive the new air- 

Music in the sky craft will be Paris-Istanbul ; this will place 
Paris within 


The CARAVELLE is the quietest aircraft in the 

world. No vibration : the noise of the jets . 

(mounted at the rear of the fuselage) does not baad we flying of Sten 

penetrate the cabin. Air France passengers can 2hr00mins flying of Rome 

relax and listen to Mozart in an atmosphere as : . 

peaceful as that of a chalet high in the moun- 3 hr 50 mins flying of Athens 

tains. 5 hr 00 mins flying of Istanbul 
* Air France is now carrying out the biggest expansion programme of its history : the ‘’ Caravelles 
will be followed by four-jet Boeing 707 ‘' Intercontinentals '’. 


THE WORLD’S LARGEST ASURLIWNE 
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CONSULT YOUR TRAVEL AGENCY OR YOUR NEAREST AIR FRANCE AGENT 
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Lockheed’s F-104 joins NATO 


After a two-year evaluation period dur- 
ing which West German Defense Minis- 
try experts investigated and flight tested 
airplanes made by 12 competing manu- 
facturers, the plane selected for purchase 
and manufacture under license in West 
Germany is Lockheed’s famous “missile 
with a man in it” — the F-/04 Starfighter. 


Never before has a single airplane done 
so many things so well as the present 
U.S. Air Force version: Interception, 
Air Superiority, Ground Support and 
Reconnaissance — and with so low proven 
maintenance and operating costs. 


Holder of the world speed, altitude, and 
seven time-to-climb records, the current 
F-104 will be still further developed to 
meet the specific needs of West Germany 
and other allies requiring a multi-pur- 
pose fighter instead of several separate 
aircraft for specialized needs. To its al- 
ready amazing performance is being 
added all-weather capability for fighter 
bomber and interceptor missions and 
also an advanced reconnaissance capa- 
bility. 


The licensing of German manufacturers 
to produce this advanced version will 
make it available to West European na- 
tions at relatively low cost. 


LOCKHEED 


JET TRANSPORTS - JET FIGHTERS - JET TRAINERS - COMMERCIAL & MILITARY PROP-JET TRANSPORTS ROCKETRY 
BALLISTIC MISSILE RESEARCH & DEVELOPMENT - WEAPONS SYSTEMS MANAGEMENT - ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT - ADVANCED ELECTRONICS - AIRBORNE EARLY-WARNING AIRCRAFT - AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOPMENT - GROUND SUPPORT EQUIPMENT - WORLD-WIDE AIRCRAFT MAINTENANCE 











50 years of experience 
are behind the Blackburn NA.39 


1909 Robert Blackburn designed, built and flew his first 
aircraft at Mafske Sands in Yorkshire. 


1959 Latest of a long line, the Blackburn NA.39 Strike Aircraft, 
which first flew on its target date in April, 1958, is now in 
production. Of this aircraft the M "y of Defence has stated: | 
“tn the low-level sti the S\ahead of any aircraft) 
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Blackburn and General Aircraft Limited. Brough, Yorkshire. England 
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Speed production...cut costs 


with Coated Abrasives 


3M Coated Abrasives serve the aircraft industry in countless ways—in 

every job from rough grinding of heavy castings to final finishing of aluminum 
parts. 3M Abrasive Discs are ideal for such jobs as weld removal and 

surface blending on large areas. 3M Abrasive Belts—available for almost every 
conceivable grinding and finishing job—are particularly well suited to close 
tolerance work. 3M Abrasive Sheets, available for dry or wet sanding, 

may be used either by hand or on an oscillating sander to do a better, faster 
finishing job. The remarkable new ‘“‘PG”’ Wheel makes the most compound 
contour-grinding jobs simple. 


For free booklet ‘Grinding . . . Finishing . . . Polishing Metal with 3M Coated 
Abrasives,” or for location of your nearest supplier, write Minnesota Mining 
and Manufacturing Co., 900 Bush Avenue, St. Paul 6, Minn., U.S.A. Dept. A. 


3M Coated Abrasive Products, like the thousands of other industrial products made by 
Minnesota Mining and Manufacturing Company, are designed to meet the needs of modern 
industry. A program of continuous research insures the highest quality as well as a RodUCcT On 








constant flow of new products. Good reasons to always look to 3M—/irst. ”y 


International companies in: Argentina, Buenos Aires ; Australia, St. Marys, WS 
N.S.W.; Brazil, Sao Paulo; Canada, London, Ontario; England, London ; R ey 
France, Paris ; Germany, Dusseldorf ; Mexico, Mexico City ; South Africa, ESEARC 
Johannesburg. 
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World’s newest, fastest long-range jetliner... 


The Boeing 707 Intercontinental, shown above on 
its first flight, will bring a new order of perform- 
ance to the air routes of the world when it goes 
into service later this year. 

This new Boeing jetliner has greater range and 
payload capabilities than any other jet transport. 
With a range in excess of 5,000 miles with full 


aseaasavenene® 


payload, it is designed to fly nonstop over the 
longest stages of airline routes. Cruise speed is more 
than 600 miles per hour. 

The Intercontinental is a longer-range sistership 
of the 707 Stratoliner. Although it is the world’s 
newest long-range jetliner, the Intercontinental is 
a proved aircraft... backed by more than 4% years 
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the Boeing 707 INTERCONTINENTAL 


of flight testing of the 707 prototype, as well as 
extensive test programs completed by production These airlines have ordered 707 and shorter-range 
707s. In service since last October, the 707 Strato- 720 jetliners ( *indicates Intercontinental purchasers) : 


liner has been demonstrating the unparalleled pas- 
*AIR FRANCE - *AIR INDIA - AMERICAN +: *B.0O.A.C. 


BRANIFF - CONTINENTAL - CUBANA - *LUFTHANSA 
*PAN AMERICAN - QANTAS - *SABENA - *SOUTH AFRICAN 


senger-appeal of Boeing jets. Public response, in 
the words of the operating airline, is “the most | TWA : UNITED . VARIO . Also MATS 


enthusiastic to a new airliner in aviation history.“ | 7 ae — 7 


BOEING 7O7 Uidlercortinervital 
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Why Du Pont CRONAFLEX — fteacsiction cums 
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DIMENSIONAL STABILITY — CRONAFLEX holds its size even 
rT long periods of storage. This means less distortion 
e 


and 


intermediate. 


wer inaccuracies whether it is used as a copy or an 





RESISTS KINKING AND WRINKLING — With CRONAFLEX 
you have no worry about kink marks caused by handling the 
reproduction. The film is flexible, tough and resists wear, 


abuse and deterioration. 





EXCELLENT MATTE SURFACE — CRONAFLEX provides a sen- 
sitized surface that's easy to work on because it readily accepts 
pen, pencil or ink corrections. These will not smudge and 


can be drawn on both sides. 


Erasures are easy, too. 





DURABILITY — CRONAFLEX intermediates are rugged. They resist rough handling. You can safely roll 
them up without risk of tearing or otherwise damaging the reproduction. 


CRONAFLEX* Engineering Reproduction Films are made on Du Pont’s new 
CRONAR ** polyester film base. CRONAFLEX intermediates are the strongest, 
most durable films ever made for reproducing engineering drawings or duplicates 
of original material. They produce clean and clear, easy-to-read copies of drawings 
free from kink marks, spots and wrinkles often obtained from cloth intermediates. 


There are 3 types of CRONAFLEX films : 
CRONAPFLEX Direct Positive Film for positive, black line reproductions from original 
ink or pencil drawings. Can be exposed in direct process machines or contact 
printing equipment. 
CRONAFLEX Contact Film makes negative “same size” copy of originals for use 
as accurate intermediate in making multiple positive copies. Printed and processed 
under darkroom conditions. 


CRONAPLEX Projection Film can be exposed in cameras or enlargers for negative 
copies of original drawings when reduction or enlargement is required. 


For better engineering reproductions, ask your supplier for Du Pont CRONAFLEX 
Engineering Reproduction Films, or send coupon for more information about these 
new films. 


* CRONAFLEX is Du Pont's trademark for its engineering reproduction films. 
** CRONAR is Du Pont's trademark for its polyester graphic arts films. 


CRONAFLEX 


REG. U.S. PAT. OFF. for better 


Established 1802 . F ‘ 
Better Things for Better Living Engineering Reproductions 
... through Chemistry 


E. |. Du Pont de Nemours & Co. (Inc.), Room 1344, Du Pont Building, 
Wilmington 98, Delaware, U.S.A. 


Please send me more information about your ‘ Cronaflex" Engineering 
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Replying to the article “The U\S. 
Airlines Industry Strikes” (Interavia 
No. 1, 1959, p. 67, etc.), the Air Line 
Pilots Association has written to our 
Washington office. Extracts from 
this letter are reproduced here as the 
comments are of general interest. 


Your recent article on airline strikes, 
insofar as it concerns airline pilots, wan- 
dered from the path of fact and into the 
byways of speculation in several respects. 
Of course by now, many of these are aca- 
demic but the erroneous impression they 
convey still remains. 


We feel that these should be called to 
your attention, with the hopes that you 
will take the proper measures to clarify the 
situation, which as you pointed out in the 
article may not have been entirely clear at 
the time of publication. 


1. The Pan American pilots were never 
on strike. The dispute never went beyond 
mediation, the second step of the Railway 
Labor Act, and an agreement was cul- 
minated while negotiations were in that 
status. 


2. Negotiations under the Railway La- 
bor Act have not been as bad as the article 
infers. In our own case, we have now 
negotiated 1,006 agreements in our 28-year 
history with but five strikes over economic 
issues. On some airlines we have nego- 
tiated every agreement for more than 20 
years without going beyond the direct ne- 
gotiating stage. In the few cases where 
we have chronic trouble, it does not arise 
from actual issues incapable of solution but 
from deliberate programs of the companies 
to improperly use the procedures of the 
Railway Labor Act, from weak industrial 
relations programs, and from consistently 
poor day by day employee relations and 
treatment. These, not issues, are what 
promote strikes. In the case of American 
for example, it was settled on a basis that 
contained nothing that had not been nego- 
tiated on other airlines long ago. 


3. In no case did the ALPA ask a salary 
of $45,000 for any pilot, contrary to what 
may have been your impression. 


4. There is not and has not been a 
dispute between the airline pilots and the 
company nor was any question of jurisdic- 
tion involved between the ALPA and the 
FEIA. 


This latter is probably the error that can 
be the most damaging because it tends to 
treat a safety problem involving the public 
interest as a labor matter related to the 
pilots’ economic welfare. 


Actually, far from being in disagreement, 
most of the airlines believe as we do and 
feel that safety rather than labor implica- 
tions is involved necessitating adoption of 
the three pilot basic operational flight crew 
concept. 


In this respect, the Air Line Pilots Asso- 
ciation has never advocated that air crews 
be expanded nor that any crew members 
be displaced. They have advocated that 
crews have training which will make them 
more useful, more efficient, and add an 
element of greater safety to the perfor- 





ALPA on the Airline Strike Question 


mance of flight duties. To this end, they 
have proposed a basic jet operational flight 
crew of three persons qualified to fly the 
airplane and perform flight operation 
duties. 


Some airlines have had this type of crew 
since 1948. Fourteen of seventeen airlines 
with equipment requiring the use of more 
than two crew members now use these 
basic operational flight crews. It has also 
been found necessary by a Presidential 
Fact-Finding Board. 


... Radio contacts between the jet, traffic 
controllers, and company radio facilities, 
along with the paper work involved in keep- 
ing in-flight logs, amount to a full-time job, 
American said. It pointed out that a New 
York-Los Angeles nonstop flight of 2,451 
miles required a minimum of 81 radio con- 
tacts, each lasting about 50 seconds. Short- 
er route segments present a_ proportion- 
ately more acute problem according to the 
airline. Between New York and San Fran- 
cisco via Chicago, contacts were totaled 
at 101. 


In the case of the basic operational flight 
crew on jet aircraft, the third crew mem- 
ber will be busy with vital flight functions 
continuously. Specifically, as outlined in 
the agreement between the company and 
the pilots, the third member of the basic 
operational flight team shall perform such 
duties as are assigned to him by the com- 
pany and the pilot in command and shall 
include the following : Assignments in pre- 
flight and in-flight planning, including 
weight and runway computations, tempera- 
ture and winds aloft studies, etc. ; assign- 
ments in navigational, communication and 
air traffie control functions ; assignments 
in systems’ monitoring, fuel management, 
CG control, and efficient and economical 
management of the flight as required ; 
maintenance of records and required paper 
work so as to relieve the operating crew 





currently performing flight duties of such 
paper work, and relief of any flight crew 
member as required by routine or emer- 
gency conditions and during their absence 
from the flight deck. 


Other airlines feel pretty much the same 
way. On August 22, the President of 
Eastern Air Lines said in a public an- 
nouncement : 


“ ,.Compared with propeller-driven air- 
craft, our new turbojets traveling at much 
greater speeds, and particularly with the 
complex air traffic patterns existing today, 
will require increased concentration on the 
airmanship elements of flight operations on 
the part of all three crew members. Thus, 
in addition to the basic qualification of a 
flight engineer’s license, the jet flight en- 
gineer will be further qualified by a fami- 
liarity with the basic elements of flight 
control. This does not in any way change 
his character as a flight engineer. It 
simply advances the flight engineer from 
competency on propeller-driven aircraft to 
further and different duties which will be 
required to assist the pilot members of the 
flight crew in turbojet transport opera- 
tions. Within the next year and a half, 
your Company must expand its operating 
procedures to incorporate this entirely new 
philosophy of flight. We must be prepared 
to handle not only today’s propeller-driven 
aircraft but also an entirely new medium of 
flight, weighing twice as much, traveling 
twice as fast, at altitudes twice as high.” 

We feel that the real reasons for the need 
for basic operational 3-pilot flight crews 
should be presented in its proper light, and 
your magazine could perform a valuable 
service to aviation by doing so. 


Air Line Pilots Association 


Ed. MODES, 
Director Public Relations. 


The Editors’ Comments 


1: To answer this one we must define the 
word “strike”, According to Nuttall’s 
Standard Dictionary of the English Lan- 
guage, it means : “ The act of workmen 
combining in a refusal to work till the 
employer concedes what they demand.” 


If Pan American World Airways had 
to put 19 “non-union executives” into 
the cockpits of their Boeing 707 aircraft 
in order to fly services which “rank-and- 
file” pilots refused to operate, then they 
did so because their “ workmen-pilots ” 
combined in a refusal to work. 


2: Interavia in no way maintained that the 
mediation procedure based on the Rail- 
way Labor Act is basically ineffective, 
but simply stated that negotiations had 
been unsuccessful in the case under dis- 
cussion. This is proved by the strikes 
which have taken place in recent months. 


3: Interavia did not maintain that ALPA 
asked for $45,000 per annum as a top 
salary for pilots, but that this claim had 

been made by “ the pilots”. This was 





widely reported in the press of the worid, 
but was not denied by ALPA. 


4: The word “ dispute” does not appear in 
Interavia’s articles on the Americun 
troubles. One might point out, how- 
ever, that though there may not be a 
dispute in the sense that letters, legal 
documents and blows have been ex- 
changed, there must be some hard feel- 
ings between ALPA and FEIA, other- 
wise why would George Petty, FEIA's 
President, cry out: “We are fighting 
for our lives, and we are going to hold 
out” ? 


To ensure the highest possible degree of 
objectivity, ALPA’s remarks on the ques- 
tion of the “third man” have been given 
in full, although the Interavia article in no 
way suggested that a third pilot was un- 
necessary. 

We now feel that both sides, airlines and 
pilots, have had ample opportunity of ex- 
pressing their views, and that the question 
of “airline strikes” can be considered as 
closed... we hope. 














INTERNATIONAL MEETINGS 
AND CONFERENCES 


April 7th: Institution of Mechanical Engi- 
neers - Leonardo da Vinci Lectures. 
London. 

April 10th : Air Freight Forwarders Asso- 
ciation 2nd Annual Meeting. New York. 

April 12th-15th : American Association of 
Airport Executives Annual Convention. 
Savannah, Ga. 

April 12th-16th : International Conference 
on Fracture. Massachusetts Institute of 
Technology, Cambridge, Mass. 

April 12th-19th: Air Force Association, 
World Congress of Flight. Las Vegas, 
Nev. 

April 12th-19th: Air Line Pilots Associa- 
tion Annual Air Safety Forum. Las 
Vegas, Nev. 

April 12th-27th : International Fair. Milan. 

April 13th: IATA Traffic Conference 2 
Agency Sub-Committee. Paris. 

April 13th-18th : AGARD Materials Panel. 
Paris. 

April 15th: 10th Anniversary of NATO 
Celebration within World Congress of 
Flight. Las Vegas, Nev. 

April 15th: ATA Airport Cargo Terminal 
Facilities Committee. Washington, D.C. 

April 15th-24th : Royal Netherlands Engi- 
neering Fair. Utrecht. 

April 16th-17th: Aeronautical Training 
Society 17th Annual Meeting. Milwaukee, 
Wis. 

April 17th-18th : 3rd National Conference 
on Aviation Education. Riverside, Calif. 
April 20th-21st : Air Industries and Trans- 
port Association of Canada Semi-Annual 
Meeting. Victoria, B.C. 

April 20th-22nd : American Rocket Society 
Man-in-Space Conference. Hampton, Va. 

April 20th-25th : AGARD Structures Panel. 
Paris. 

April 21st-22nd: Spring Technical Confe- 
rence on Electronic Data Processing, 
Cincinnati Section of the Institute of 
Radio Engineers. Cincinnati, Ohio. 

April 2ist-23rd: 9th Annual Convention, 
International Airline Navigators Council. 
New York. 

April 21st-24th : Meeting of the Nachrich- 
tentechnische Gesellschaft - “ Transistors 
in High-Frequency Engineering”. Nu- 
remberg. 

April 24th: IME Annual Meeting, Annual 
Report and Accounts for 1958. London. 

April 26th-30th : Airport Operators Council 
12th Annual Meeting. Portland, Oregon. 

April 26th-May 5th: German Air Show 
1959 within the Industrial Fair. Hanover. 

April 27th-29th : Aero Medical Association 
30th Annual Meeting. Los Angeles, Calif. 

April 28th : IATA Legal Committee. Rome. 

April 28th : ICAO Aeronautical Information 
Services and Aeronautical Charts Divi- 
sion Meeting. Montreal. 

April 28th-30th : ATA Air Traffic Confe- 
rence Committee Spring Meeting. Wash- 
ington, D.C. 

April 30th-May Ist: American Rocket 
Society Controllable Satellites Confe- 
rence. MIT, Cambridge, Mass. 

May : AGARD Ionospheric Committee. To 
be decided. 

May 4th: IATA Permanent Working 
Group on Restricted Articles. Montego 
Bay, Jamaica. 

May 4th-6th: 11th National Aeronautical 
Electronics Conference, sponsored by 
Dayton Section of the Institute of Radio 
Engineers. Dayton, Ohio. 

May 4th-14th : IATA 12th Technical Con- 
ference. Berkeley, Calif. 

May 6th: IATA Air/Sea Working Group. 
To be decided. 
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Stock Market Prospects March 1959 


BY SCOTT HERSHEY, NEW YORK 


It is a rare occasion when foreign con- 
vertible debentures are offered in the Unit- 
ed States, and therefore one of the most 
interesting recent market developments 
was the registration by KLM Royal Dutch 
Airlines of a proposed $17 million offering 
of convertible subordinated debentures, 
due in 1979. 

A syndicate headed by Smith, Barney & 
Company and the First Boston Corpora- 
tion will offer the securities in the United 
States and sell a portion of them to cer- 
tain Dutch banking houses. 

The debentures, which are expected to 
be listed on the New York Stock Exchange 
and the Amsterdam Stock Exchange, will 
be convertible into common shares of the 
company at a single conversion price until 
maturity, and will be entitled to a yearly 
sinking fund starting in 1970, which is set 
to retire all of the debentures by maturity. 

Under a United States-Netherlands tax 
convention, U.S. residents are exempted 
from the 15 percent withholding tax on 
dividends paid by Dutch companies. There 
is no Netherlands withholding tax appli- 
cable to the debenture interest payments. 

Proceeds of the sale of the debentures 
will be used to finance acquisition of jet 
aircraft. The company has made arrange- 
ments with three banks to increase an 
existing revolving credit by $20,000,000. 

KLM common stock first was offered in 
the United States in May 1957 when 250,000 
shares were sold to the public at $29 a 
share. The Dutch Government owns more 
than 70 percent of KLM stock. 

In the registration statement for the 
debentures, it was disclosed that total 
operating revenues for 1958 amounted to 
the equivalent of $129,000,000. Net earn- 
ings after a tax reduction in respect to 
capital investments totaled $3,292,000 or 
$2.30 a common share outstanding at year- 
end. This compared with total operating 
revenues of $130,587,000 in 1957 or $4.12 
per common share. 

On the manufacturing side of the market, 
investors are coming to a widening realiza- 
tion that few, if any, major aircraft manu- 
facturers now anticipate 1959 earnings to 
measure up to 1958 results. Unless impor- 
tant new additions to aircraft procurement 
programs materialize, the profit potential 
of civilian jet production threatens to fall 
far below general projections. 

Aircraft issues have been under some 
pressure, and the outlook is by no means 
clear or reassuring despite some rises in 
missile shares in connection with new de- 
velopments on the Berlin situation. 

Both Boeing and Douglas, for example, 
presumably lacked escalation agreements 
with the airlines and apparently under- 
estimated the cost of their new commercial 
jet craft, with the result that earnings will 
be penalized in the next quarters of 1959. 
Also, the Justice Department has announced 
that it would seek from Boeing some $20 
million of alleged excess profits on 1952 
defense contracts, the outcome of which 
could set a pattern with respect to refunds 
of more than $90 million sought from other 
aircraft companies. 

Douglas reported sharply lower earnings 
in 1958 than in 1957. Net income was 
$16,847,000 equal to $4.41 a common share, 
contrasted with $30,665,000 or $8.03 a share 
in 1957. Net sales, however, rose to a 
record $1,209,000,000 from $1,091,366,000. 

In a jointly signed message to stock- 
holders, Donald W. Douglas, chairman, and 
Donald W. Douglas, Jr., president, attri- 
buted the drop in earnings to these factors : 
write-offs totaling $67,700,000 on the DC-8 
commercial jet-liner program; fewer deli- 


veries on the DC-6 and DC-7 series propel- 
ler-driven aircraft ; the protested payment 
to the Government of $2,025,000 charged 
against 1958 earnings from the renegotia- 
tion of 1954 profits; and a “profit 
squeeze” caused by increased labor and 
material costs. 

Significantly, missiles business of Dou- 
glas more than doubled in 1958, and orders 
for missiles at the end of the fiscal year, 
November 30th, totaled 48 percent of the 
company’s military backlog. Production of 
missiles, components and ground support 
equipment rose sharply to $415.6 million 
from $199.1 million in the previous fiscal 
year. On a percentage basis, Douglas sales 
were divided as follows: missiles 34.3 ; 
military aircraft, 44.4; and commercial, 
21.3. 

The financial news from two other air- 
craft manufacturers had nothing in it to 
make their shareholders throw their hats 
in the air. Fairchild Engine and Airplane 
reported “ serious financial losses” in 1958 
and closed their Deer Park, L.I. engine 
plant for lack of orders. This was on top 
of the 1957 report when net income fell to 
$503,331 equal to 17 cents a share, from 
the 1956 figure of $1,951,484, equal to 64 
cents a share. 

At the same time, directors of Republic 
Aviation Corporation cut the common stock 
dividend in half. The declaration of 25 
cents a share for the quarter payable 
March 23rd, compared with 50 cents distri- 
buted in previous quarters. The announce- 
ment came after the close of the Stock 
Exchange. The stock closed at 2714, a 
drop of */g point on the day. 

United Aircraft is making substantial 
outlays of its own money for research and 
development, a factor which in 1958 contri- 
buted to a reduction in earnings. Net 
income for the year declined to $6.40 a 
share from $7.96 in 1957, on sales of 
$ 1,200,427,387 ($1,232,919,313). 

There is every indication that in 1959 
research and development spending will 
continue at a substantial rate. United is 
working on new products for missiles and 
space vehicles, including an improved light- 
weight inertial guidance platform to set 
ballistic missiles on course more accurately 
than existing systems. The company be- 
lieves it has good market potential for 
both military and space projections. Auxi- 
liary power systems for missiles and space 
vehicles also are under development by 
United, which is bidding actively to have 
them incorporated in new Government 
projects. 

Another important project at United is a 
system to cool cells of infrared ray detect- 
ing devices about 400 degrees below zero. 
The colder the infrared cell, the greater the 
sensitivity of the detector which can locate 
heat coming from a considerable distance. 

The Pratt & Whitney division also is 
working on new products including the 
new J60 (JT-12) lightweight jet engine. 
Work on this started more than a year ago 
and it already has passed preliminary tests 
and has been selected for such planes as 
the Lockheed JetStar, the McDonnell uti- 
lity jet and a North American Aviation 
utility jet. The JT-12, which weighs only 
450 pounds, is said to develop 3,000 pounds 
of thrust. It is expected to be ready and 
fully tested for delivery in 1960. 

Pratt & Whitney also has high hopes for 
its turbofan engine, a version of the J57 
which powers the Boeing 707. It is said to 
produce substantially more power for 
take-off and climb, while reducing fuel 
consumption and noise level. 


2» See Ro 
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BIG FORE-AND-AFT DOORS AT PERFECT LOADING HEIGHT ENABLE THE ARGOSY 
TO LOAD AND UNLOAD WHOLE CARGOES IN UNDER 20 MINUTES 


The less you handle cargo the cheaper the transport opera- 
tion. This is true particularly of air freight where quick 
turnround is essential if costs are to be kept to a mini- 
mum. With the Argosy (A W650) aloading system is being 
developed that will enable the huge freight hold to be 
cleared and filled again in a few minutes. With full-width 
doors at either end of the fuselage, the load can be dis- 
charged at one end while new cargo is being loaded at 
the other. 

High pressure refuelling ensures that a turnround can be 
completed in under 20 minutes. If the Argosy is used for 
mixed traffic—a role for which it is particularly suited— 
passenger and freight loading take place simultaneously. 


The use of well proven components, particularly the Rolls- 
Royce Dart prop-jets, promise exceptional utilisation for 
round-the-clock operations. 


| POWERED BY 4 ROLLS-ROYCE DART PROP-JETS 
AIRCRAFT CRUISING SPEED: (14,000 r.p.m.) 296 m.p.h. 
MAXIMUM PAYLOAD: 27,000 lb. 
| RANGE WITH FULL FUEL RESERVES AND 20,000 lb. PAYLOAD: 
| 1,000 st.m. 

SIZE OF HOLD: 46 ft. 8 in. (14.23 m.) x 10 ft. (3.05 m.) 
FLOOR AREA: 426 sq. ft. (39.6 sq. m.) | 


OF AIR FREIGHT DOWN TO EARTH 


THE Argosy BRINGS THE COST 


DESIGNED AND BUILT FOR THE HAWKER SIDDELEY AVIATION DIVISION BY SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT 
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bring all-weather travelers safely home 


Soon Now, TI-BUILT and TI-modernized airport surveillance radars 
will meet air travelers far outside congested airport areas and escort 
them electronically to an ideal approach fix. The Federal Aviation 
Agency has already ordered this potent safety factor for more than 
seven dozen major U.S. airports. Able to keep tabs on large numbers 
of aircraft operating in airport approaches (up to 60 miles distant), 
TI radars will log all aerial moving objects over video maps pinpointing 
navigational aids and hazards. In “ducks only” weather, the traffic 
controller can switch from linear to circular polarization for a clear 


look through clouds and precipitation. 


Close kin to Texas Instruments military and industrial electronics, 
TI airways radar benefits from the most advanced technologies practiced 
today. Details on this new aspect of TI’s 29-year-old capabilities may be 
obtained by writing to: SERVICE ENGINEERING DEPARTMENT... 


TEXAS 


apparatus division 


“systems management 


systems — airborne early warning, airways control, 
antisubmarine warfare, attack-bomb navigation 
systems, countermeasures, engine instrumenta- 
tion, missile systems, portable ground equipment, 
reconnaissance, space electronics. 


equipments— radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, inter- 
com, microwave, optics, detector cells, engine 
instruments, transformers, time standards, and 


’ other precision devices. 


research /design development/manufacture 


INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE 
DALLAS 9, TEXAS 








98 % of the world’s airlines use Champion Spark Plugs. This Champion-equipped DC-7 is being 
checked before flight from New York to Paris. 


Regardless of the size or number of its engines... 
Here's why the spark plugs that power this DC-7 
should be in your aircraft 


The spark plugs in this DC-7 are Champions. And you could check any World's favorite 


aircraft flown by any airline—and the spark plugs would almost certainly be spark plug on land, 
Champions. That's because Champion Spark Plugs are chosen by 98 % of the on sea and in the air 
world’s airlines—for reciprocating engines of all types and sizes. 

The same skill and experience used in making the spark plugs for these 


airline engines goes into every Champion aviation spark plug. That's why we HARA Pion 


say the spark plugs in your aircraft should be Champions. 


CHAMPION SPARK PLUG COMPANY: ENGLAND « U.S.A. © CANADA # AUSTRALIA ¢ IRELAND ¢ FRANCE # MEXICO 
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BRISTOL 192 
TWO NAPIER GAZELLES 








WESTLAND WESSEX 
ONE NAPIER GAZELLE 


WESTLAND WESTMINSTER 
TWO NAPIER ELANDS 
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FAIREY ROTODYNE 
TWO NAPIER ELANDS 





NAPIER GAS TURBINES POWER BRITAIN’S 
LATEST ROTARY WING AIRCRAFT 


NAPIER GAS UA ALT DS D. NAPIER & SON LIMITED, LONDON, W.3 
ee A Member of The ENGLISH ELECTRIC Aviation Group 
‘ S99 CRC B42 
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THE NEW AIRCRAFT FOR THE FIFTIETH ANNIVERSARY OF FLYING 
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FIAT G 91 T 


Bristol Orpheus 80302 


The jet trainer, with characteristics and 
performance similar to those of the 
lightweight strike fighter version, is 
an aircraft especially developed for 
advanced training up to supersonic 
speeds. Meets all the requirements of 
the latest NATO standards and ABC 


agreements. 


FIAT G 91 


Bristol Orpheus 80302 


The light strike fighter, winner of the NATO 

contest. Basic advantages : 

— ability to operate from a small space on semi- 
prepared strips or grass runways. 
small in size, light in weight, easy and com- 
fortable to fly, low unit and operating cost. 
versatility and maximum defensive and offensive 
efficiency with its basic and auxiliary weapons. 


FIAT G 91 R 


Bristol Orpheus 80303 


Photographic version of the light strike fighter. 
It is capable of performing day missions at high 
speed and low altitude, taking photographs for- 
wards, backwards and to right and left simultane- 


ously, or vertical photographs. 


Corso Giovanni Agnelli, 200 - TORINO 
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Vortex-Ring parachute assures bet- 
ter stability for ejection seat escape 
systems. 
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Vortex-Ring drog ‘chute brakes 
landing of jet fighter 








“ 4 
f 
Targets are recovered with ease 
’ 
% % f 4 
Drops can be pinpointed... a 
cargo is landed in level 
attitude 


Sucessful armament drops > 
made easier — on time... 
on target 


A PIONEER EXCLUSIVE 






= LOC ES TON BO or Ts 





THE PIONEER 


VORTEX 


RING PARACHUTE 


SPINS 


LIKE A ROTOR 





The Vortex-Ring Parachute is one of the greatest 
developments since the invention of the para- 
chute. Its design is based on the principle of 
airfoil blades in autorotation. 


It differs from all previous developments be- 
cause it operates in a vortex-ring state, having 
the following performance advantages: Highest 
drag efficiency * Lowest weight and bulk ¢ 
No oscillation ¢ Lowest shock factors ¢ Objects 
dropped in sticks land in sticks © Immediate 
collapse upon landing * Easy packing and 
stowage ® Easy maintenance and repair ¢ Lower 
comparative cost. 


Immediate applications of the Vortex-Ring 
Parachute : Aerial Delivery ¢ Air Frame Recov- 
ery © Stabilization ¢ Deceleration. 


Currently under service test for Personnel use. 








ey 4@P7-B Guide Surface Personnel Pa- 
i f s\ ; rachute. Equipped with manual 
ke dj i\’ “= ripcord release and _ Pioneer 
“Quick-Fit” Harness, Model P9-8, 
identical to P7-B, plus the aneroid- 
operated automatic ripcord re- 
lease, 





In Canada : PIONEER PARACHUTE CO. OF CANADA, LTD., 
Smiths Falls, Ontario. 
Switzerland : Riwosa S.A., Witikonerstrasse 80, Zurich 32, Switzerland. 
Holland : Schreiner & Company, Surinamestraat 15, Den Haag, Holland. 
France : Mr. Guy Robert, Equipments d'Avions et d'Aérodromes, 11, rue 
Tronchet, Paris 8, France. 
Turkey : Mr. Affan Ataceri, 69 Adakale Sokak, Yenisehir, Ankara, Turkey. 


Sweden & Finland: Mr. Ake Forsmark, Blafiehalmetorg 
Sweden. 

Belgium : Safe-Power S.A., 9, rue du Moniteur, Brussels, Belgium. 
Norway : Wideroe’s Flyveselskap A.S., Kr. Augustsgt. 19, Oslo, Norway 





4@ All Pioneer Parachutes are equip- 
ped with exclusive “Quick-Fit” 
harness. 


P-T-10 Troop Parachute — 35 it. p 
diameter canopy. 


PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONNECTICUT, U.S.A. Cable Address PIPAR 
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BRAIN POWER 





THE PROBLEM 

To realise for civil and military use the staggering potential 
of the ramjet engine—the jet engine with no moving parts 
that promises to prove the most efficient method of propul- 


sion inside the earth’s atmosphere. 


THE ANSWER 
Teams at Bristol designed and developed efficient ramjet 
engines. They flew many hundreds of supersonic test vehicles, 
since, of course, ramjets must be tested in the environment in 
which they are destined to operate. 

This work culminated in the Thor, the powerplant for the 
Bristol/Ferranti Bloodhound Guided Missile. But in produc- 
ing Thor, Bristol Siddeley have built up Europe’s most exten- 


sive experience of the ramjet and the most complete facilities 


for its further development. 


BRAIN POWER franslated into 


RAMJETS 


And developed it will be. For today, the world’s designers 
are beginning to see in ramjet engines the means of making 
civil supersonic travel a practical economic reality. 


How well has the brief been fulfilled ? 
The Bloodhound can best answer for the military application. 
Security forbids publication of the full facts, but this much 
can be said. The Bloodhound already approaches full opera- 
tional status with the RAF and has been ordered by Sweden. 
With the range and speed imparted by its Bristol Siddeley 
ramjets, the Bloodhound has greater effectiveness than any 
other surface-to-air guided missile in the western world. And 
when future defence needs dictate even higher speeds, even 
longer ranges, even heavier armament: these needs can be 
met without major alteration or redesign of the missile and 
its system. 


Ramjet power for manned aircraft is the next stage. 
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Other famous Bristol Siddeley engines :— 


SAPPHIRE—turbojet . . . high subsonic and supersonic speeds .. . 


powerplant of the Handley Page Victor bomber. 


PROTEUS—most powerful turboprop in airline service... remarkable 
mechanical excellence and exceptional reliability . . . in the Bristol 


Britannia. 

VIPER—turbojet . . . exceptional handling qualities . . . powers the 
Hunting Jet Provost, RAF’s basic jet trainer, and the Jindivik 
pilotless target aircraft. 

ORPHEUS—leading lightweight medium-thrust turbojet . . . already 
specified in 8 countries for 14 different aircraft, including the out- 
standing Lockheed Jetstar. 

SINGLE MAMBA—turboprop . . . stressed for naval operations such as 
deck landing and catapulting . . . installed in the Short Seamew. 


OLYMPUS—turbojet . . . remarkable for great power at high alti- 


FLIGHT POWER 


<¥ 


tude and very low fuel consumption . . . powerplant of the Avro 
Vulcan bomber. 


DOUBLE MAMBA—turboprop. .. virtually twin-engined reliability for 
long oversea reconnaissance duties . . . powers the Fairey Gannet 


anti-submarine aircraft. 


CENTAURUS AND HERCULES—two radial piston engines, with Bristol- 
pioneered sleeve-valves . . . renowned for their reliability and long 


Bristol 
Siddeley 


ENGINES LIMITED 


overhaul life. 
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P.A.R. Type SLA.3. Prefabricated Turntable- 
Mounted Building. 





Standard Telephones and Cables Limited a 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.II 








Look ahead and Lan 


with 


Srondard 
Precision Approach Radar 


(TYPE SLA 3B2) 

This equipment is in operation at: 

Bromma, Stockholm 

R.A.E. Bedford 

R.R.A.F. Southern Rhodesia 
In addition this equipment has been ordered for the Swedish P.T. & T. for 
Arlunda Airport; by N.Z.C.A.A. for Wellington Airport and for the new Hong 
Kong (Kai Tak) airport. 


A Mobile Version (SLA 3B!) is in quantity production 
for the Royal Air Force. 

























APACHE world’s most widely purchased twin-engine engines, carries 4 or 5 in quiet, spacious, luxuriously 


executive transport. In world-wide use with business appointed cabin. Cruises over 170 mph (274 kph), range 
firms, government agencies, airlines, air charter services over 1200 miles (1931 km). Exceptional short field, high 
and private owners. Powered with two 160 hp Lycoming altitude performance. 


PIPER OFFERS A COMPLETE LINE 
of World-Proven 
General Purpose 
Aircraft 
















SUPER CUB) Modern version of the 
famous Piper Cub, available in two models. 
90 hp Super Cub is ideal for flight training, 
flying clubs. 150 hp Super Cub is un- 
matched for high altitude mountain flying, 
patrol, survey, military liaison, farm and 
ranch. Also PA-18-A Super Cub for dust- 
ing and spraying. 


TRI-PACER World's most widely purchased, moderately priced, 
four-passenger plane. Powered with Lycoming 160 hp engine, 


COMANCHE PP le — ee wear” tae cruises 134 mph, has over 500 miles (805 km) range. Ideal for 
— ane : a eine 2 aang Me * od leet sespnint air taxi, flying clubs, private flying. Combines the most features 
250 horsepower Comanche cruises 181 mph, has + ae to simplify flying—simplified, inter-connected controls, tricycle 
— of 1100 miles (1770 km). 180 hor nap Aevalies Comanche Hydrasorb landing gear, steerable nose wheel, single hand brake, 
cruises 161 mph. Both powered with superbly reliable famous Piper inhevent atabditiy 


Lycoming engines. On routine delivery flights, Coman- 
ches have been flown non-stop from the United States to 
Sicily, Lisbon, and Madrid ! 






SEND FOR DETAILS. For brochures on 
any of these fine Piper aircraft write Dept. 
V-1, Piper Aircraft Corp., Lock Haven, Pa. 


PIPER 


EXPORT DISTRIBUTOR 
Jonas Aircraft 
120 Wall Street, New York, N.Y. 














MORE PEOPLE HAVE BOUGHT PIPERS 
THAN ANY OTHER PLANE IN THE WORLD 
























QANTAS 





om ' : / ee 
a Soe 
4 La 
; 









lll. Wit, 
Me \\\\ 


ri 
Kh 


iw 









OSS 






LINK SIMULATOR FLIES TO AUSTRALIA 


A Link simulator for the Boeing 707 jetliner was recently air-lifted to Qantas Empire 
Airways in Sydney, Australia. Two Qantas Super Constellations and two RAAF C-130 
aircraft took part in the operation, which marked the first delivery to a non-U.S. flag 
carrier of a simulator for an American-built jet. 

Qantas will make immediate use of the Link jet simulator to train the flight crews that 
will man the fleet of Boeing 707’s it will soon put into service. These crews will receive such 
thorough and realistic instruction on the ground that transition to the actual aircraft 
will be swift and natural. 

For thirty years a pioneer and leader in electronic flight simulation, Link is the first 
U.S. firm to have built and delivered simulators for commercial jet aircraft. Qantas is the 
fourth company to receive delivery of a Link jet simulator. Douglas Aircraft, United and 
TWA are already training with Link jet simulators, while a number of other domestic and 
overseas airlines have placed them on order. 





A 
L GENERAL 
i] / ¢ PRECISION | LINK AVIATION, INC. Binghamton, New York 
COMPANY 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORP. 
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At airports ‘round the earth... 


4 (<1) vehicles are doing the worlds work! 





1. ADI Water Truck 
2. Lavatory Truck 
3. Cargo Belt Loader 


Preferred by Major Airlines Around the World! 


®@ compact Jeep’ vehicle units save space and manpower. @ 4-wheel drive ‘Jeep’ vehicles go anywhere...anytime 
...in any weather! 
Contact your local ‘Jeep’ distributor or dealer for a demonstration 


e@ mobile power from three power take-off points saves 
use of other equipment. 


on your job. 
Fa FF . ’ 
WILLYS OVE ND the jeep family—a balanced line of 4-wheel drive vehicles 








E x PORT. CORPORAT ! Oo N : Cargo Belt Loader Crash Wagon ADI Water Truck Lavatory Truck Dispatcher 





TOLEDO 1, OHIO, U.S.A. ~~ 
...a member of the growing Ka:ser 


\~ mousTries 
4 
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A new way with Cones and Venturis 


Wilmot Breeden are producing, in the cold state from sheet, conical sections in alloy 
materials. Flowturning of metal permits conical sections to be formed with wall thicknesses 
to close tolerances and with thick diaphragms or flanges. The benefits of cold working ; 
increased tensile strength and fatigue resistance, a high surface finish, and substantial 
economies in time and material. 


The illustration above shows the flowturning of a simple conical shape from a circular 
blank. The diameter and the thickness of the centre and flange remain unchanged as 
pressure from a roller extrudes the material forming a thin wall section in accordance 
with the shape of the mandrel. 


Complex shapes can be formed. : er , , 
I i ‘i If you have an application for this 


The example on the right shows 
< method of flowturning we should 
the Nimonic deflector for the 
Aden gun in the Folland Gnat be pleased to investigate and advise. 
f ; y > é me 
fighter, 

The illustration is shown by courtesy of 


Folland Aircraft Limited. 


The internal cone is eccen- 


tric. 





Wilmot Breeden are skilled in metal manipulation 


Wilmot Breeden Ltd, Birmingham 1, England 












RECORD-BREAKING 
COPTERS 


=~ aw: 
















THE ALOUETTE = 6 world helicopter re- 
cords including the all categories altitude 
mark of 36,089 ft. on June 13, 1958. 

The first copter to reach the stratosphere. 
Produced under license : 


in the United States by 

REPUBLIC AVIATION CORPORATION 
and in Sweden by 

S.A.A.B. 


THE DJINN | 
All categories world helicopter = 


altitude record of 27,860 ft. 
on March 22, 1957. 


The only turbine-powered helicopters now 
in quantity production for all civil and 
military requirements. 


In service all over the globe and in all 
climates. 


MANUFACTURED BY 


SUD AVIATION 


37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL. BAG. 84-00 



















AS A FULLY-INTEGRATED WEAPON ... 





Everything connected with the flying and the 
operating of the ENGLISH ELECTRIC Lightning was 
designed and developed as a co-ordinated system. 


The airframe, the engines, the radar equipment, 








the electronic aids, the armament, the fire control 
devices—all were planned from the start to make 


the Lightning safe for its pilot, and deadly for its target. 


me LIGHTNING 


iS INCOMPARABLE 




















ENGLISH ELECTRIC 


aircraft 








THE ENGLISH ELECTRIC COMPANY LIMITED : MARCONI HOUSE. STRAND - 
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Safety First! 


A: the end of 1958 the International Air Transport Association’s 
Technical Committee stated that fully automatic approach and 
landing systems would become a necessity in the near future. The 
same conclusion had been reached by the technical experts of all 
the major airlines, after extensive discussions with representatives 
of industry, research organizations and government authorities 
during the IIth [ATA Technical Conference in Monte Carlo in 
September 1958. What has been the result? 


For the time being a number of problems still remain to be solved 
before fully automatic landings can be made in commercial 
operations... Perhaps this goal will be reached some day, if 
efforts are concentrated on improving existing and proven systems 
rather than on revolutionary new designs. 

The specialists gathered at Monte Carlo, however, were agreed 
that the pilot cannot simply be replaced by ‘“‘pushbuttons”’: a fully- 
automatic approach and landing system which could not be 
overridden by the pilot in case of necessity must be rejected. Hence 
the Monte Carlo Technical Conference recommended that priority 
should be given to a long-term study programme to handle all 
questions of approach and landing, cockpit configuration and instru- 
mentation, 


Meanwhile another important conference has taken place. 
February 14th, 1959 saw the opening of a special conference convened 
in Montreal by the inter-governmental International Civil Aviation 
Organization to discuss the standardization of short distance 
navigation aids. On March 2nd the delegates who had come to 
Canada for this purpose packed their bags again, without reaching 
a unanimous decision. Though one of the two proposed short 
distance navigation systems, namely the American, was given 
preference in the voting, it did not achieve anything like universal 
acceptance. The last word has not yet been spoken, and there is 
likely to be considerable further discussion in the Air Navigation 
Commission and the ICAO Council, not to mention the debates in 
Britain’s ‘“‘highly excited’” House of Commons. 


**.. Jet aircraft in commercial service cruise at speeds com- 
parable to that of a pistol bullet... and yet must navigate accu- 
rately, both in space and in time. The careful observance of flight 
plans is not only demanded by the traffic control authorities for 
safety reasons, but is also a major concern of the airlines. Here 
economic reasons are of no small importance: with the jet’s huge 
fuel appetite, every unnecessary minute’s flying, every avoidable 
detour and every missed rendez-vous over an agreed check point... 
costs the operator a mint of money...” (cf. the article entitled 
‘**A Cross-Section of Airborne Electronics” in the present issue). 


It is therefore understandable that aircraft captains are expected 
to have an accurate knowledge of their position at all times and 
to be able to calculate, and keep to, their ETA above the next 
reporting point. Understandably, too, crews must have a rapid 
means of obtaining airport weather information or landing per- 





mission, and desire to be able to check for themselves what the 
weather along the route is like. 


The Monte Carlo conference in September 1958 was concerned 
with the safety of approach and landing. The Montreal conference in 
February 1959, however, was concerned with safety en route 
between one check point and another —and with the instrumentation 
of the cockpit. Short distance navigation is crying out for regulation 
on an international level, as otherwise there must inevitably be chaos 
in the jet age in regions of high traffic density such as the “golden 
triangle’’>’ New York—Washington-Chicago, or the London and 
Paris regions. 

It probably does not often happen that the more sensational daily 
press, either on this side of the Atlantic or on the other, gives a 
prominent position to articles on purely technical conferences. But 
this is just what happened with Montreal! 

It began with a clear note of warning... Had the Argentinian 
Walter Binaghi, President of the ICAO Council, or H. T. Molgaard, 
President of the Air Navigation Commission, a premonition of 
evil to come? It is no common occurrence that such destinguished 
personalities should feel constrained to appeal to equally distin- 
guished delegates from all over the world for fair play, as if they 
were referees in the boxing ring... The fight here was around two 
rival short distance navigation systems, the American VOR/DME 
and the British Decca, with the supporters of the American system in 
the majority. 


In view of the topical nature of the debate, the present issue is 
opened by a report on the February Montreal conference, in the 
preparation of which the greatest possible care has been taken to 
remain objective in view of the tense atmosphere at the conference. 
A leading Canadian aviation writer, W. A. Wilson, has prepared 
an eye-witness account of the proceedings. Dr. Ernst Kramar of 
Standard Elektrik Lorenz, Stuttgart, who also attended the con- 
ference and has written for /nteravia on previous occasions, 
agreed to put the case objectively, even though his company is 
directly interested in the more or less victorious VOR/DME 


system. Finally, a supporter of the defeated Decca group, 
Howard Capes—whose name is also not unknown to /nteravia 
readers—has the opportunity to put forward his views. If the 


latter appear to reveal a certain bitterness, it must not be forgotten 
that both parties in Montreal fought with conviction and utmost 
energy, since the future of the whole short distance navigation 
system for the next 15 years was at stake. 


ay 


The present issue is devoted to the cockpit of the new aircraft. \t 
describes and illustrates the many different instruments which have 
emerged from decades of research and development and are 
designed to provide what passengers and operators alike have 
every right to expect, namely safety first! EEH 
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Three-Week Tug-of-War in Montreal 


The Journalist's Eve-Witness Account. 


2m of aviation’s goals is a single, ground-based 
radio aid to provide for long distance, short dis- 
tance and approach and landing navigation. A 
special International Civil Aviation Organization 
meeting in Montreal in February stated the ideal 
during one of its few undivided moments and then 
agreed that the compromises necessary to reach 
it are not now “technically, operationally or 
economically feasible”. 

The meeting was called officially to consider 
short range navigation aids. Its purpose, in reality, 
was to attempt a settlement of the increasingly 
bitter contest between Britain’s Decca and the 
Distance Measuring Equipment (Tacan) which 
forms part of the United States common system, 
VORTAC. The conference, charged by the British 
delegation with failing to do its work properly 
and with approaching the issue with a closed 
mind, chose DMET, recommending it as the 
world’s standard supplementary navigation aid 
for areas of high traffic density until 1975. Then, 
seeming to imply delegates’ doubts about the 
wisdom of their action, the meeting passed with- 
out dissent a resolution urging all countries in a 
position to do so “to develop or continue develop- 
ment of short distance navigation systems based 
on but not confined to the list of requirements 
specified by the COM/OPS/RAC Meeting”. It 
voted down a restrictive American amendment 
and left it up to ICAO’s Air Navigation Commis- 
sion whether to meet one of the United Kingdom's 
sharpest complaints about the meeting: the failure 
to include precise data in its list of the characteris- 
tics the world requires in its standard navaids, 
defining in actual figures such points as the degree 
of accuracy needed. 

The Decca-DMET dispute produced a running 
Anglo-American fight which grew almost unpre- 
cedentedly sharp for ICAO, but the secondary 
question facing the meeting, the extension of the 
period of protection for the world’s basic navi- 
gational aid, VOR, as an ICAO standard, was 
dealt with smoothly. Chosen at a special Radio 
Technical Division meeting of the Provisional 
International Civil Aviation Organization in 1946, 
its protection period as a standard would have 
expired on January 1, 1966. Delegates agreed 
that it would continue to serve many areas of low 
traffic density well into the future. 


They set a new protection date of 1975, with 
only mild British dissent that an improved aid 
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Decisive Step 


in Short Distance Navigation”? 


Bitter Anglo-American Dispute mars ICAO choice of navaids 


By W. A. Wilson, Montreal 


would be needed before that. It was the one 
decision taken by the meeting which produced 
general satisfaction. ICAO had begun to find that 
implementation of VOR was slowing down 
because of the relatively short period remaining 
during which States installing VOR stations could 
rely on them remaining standard. 


The future of the Decca-DMET issue remained 
in considerable doubt when delegates packed their 
bags and started home after living with it for three 
weeks. Its official course is clear. The recommen- 
dations of the special Communications, Opera- 
tions, Rules of the Air and Air Traffic Control 
Division meeting go to ICAO’s Air Navigation 
Commission for study and reference to all of the 
organization’s 73 states, only 36 of which were 
present at Montreal. The Air Navigation Com- 
mission’s report on the meeting will come before 
the ICAO Council, probably in the autumn, when 
a majority of two-thirds of the 21 members will 
be necessary for its final adoption as a standard. 


The position is clouded, however, by the fact 
that the DMET decision by the meeting was much 
farther from unanimity than ICAO likes. The 
organization recognizes when it is setting world 


standards that widely disputed decisions are 
unlikely to be put into effect on any extensive 
basis. Twenty delegates led by the United States, 
many of them representing Latin American and 
Asian states, made up DMET’s supporters. 
Among them also, however, were France, Ger- 
many, Belgium and the Netherlands. Four coun- 
tries opposed the decision in an unusual exhibition 
of British Commonwealth solidarity: Britain, 
Canada, Australia and New Zealand. Much more 
significantly, twelve nations abstained on the 
vote and four countries—Britain, Canada, Mexico 
and Japan—reserved their future positions on the 
issue, including implementation. 

Two factors overshadowed the vote. One was 
the known American decision to go ahead with 
installation of its VORTAC system after a long 
internal dispute between civil aviation interests 
and the Department of Defense. Most delegates 
felt that little they did would affect this established 
American position. The British position was less 
definite but an indication of it was provided when 
the Ministry of Transport and Civil Aviation 
announced during the course of the meeting that 
it will establish special jet airways for aircraft 
equipped with Decca. The practical pressure on 


Walter Binaghi, President of the ICAO Council, opened the Montreal Conference with an appeal to delegates to remain 
objective. Next to President Binaghi: (left) JCAO Secretary General Carl Ljungberg; (right) H. R. Adam of the ICAO 
Secretariat; (far right) J. W. 


Stone, head of the Australian delegation and Chairman of the Conference. 
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any state with extensive international aviation 
interests, except perhaps the United States because 
of its size and the extent of its commercial flying, 
is considerable to adhere to any important ICAO 
standard. The conclusion could be drawn from 
the MTCA announcement, however, that Britain 
was at least prepared to establish a dual system 
offering advantages to Decca-equipped airplanes, 
including BOAC’s Comer 4s, over foreign air- 
craft using DMET. 

Decca was put forward for consideration at the 
beginning of the meeting in its advanced Mark 10 
form but in the end the head of the British dele- 
gation, Group Captain J. B. Veal, refused to pro- 
pose it formally for adoption. He said bluntly 
that the attitude of the meeting had shown that 
Decca would not be considered on its merits and 
condemned the way in which the work of the 
conference had been done. His strongest criticism 
was of the meeting’s refusal to permit the inclu- 
sion of precise data in the list of operational 
requirements. He had been supported in com- 
mittees in this view by Australia’s chief delegate, 
James Stone. Mr. Stone, however, was the ex- 
tremely able and firm chairman of the conference’s 
plenary sessions. At these sessions, which he kept 
under remarkably strict control, he could not act 
as his country’s representative. Observers were 
inclined to feel that on this score the British com- 
plaints were largely justified since there had been 
conspicuous and generally successful efforts in the 
committees to prevent the inclusion of any re- 
quirement that it appeared Decca could meet 
better than DMET. 


Group Captain Veal selected one of these points 
for an obvious demonstration. The British dele- 
gation had originally attempted to have included 
in the statement of requirements an item that “the 
system should require no regular air calibration 
checks”. This would have suited British claims 
for Decca considerably better than American 
statements on behalf of DMET. It was voted 
down. Later the British put it forward again in 
milder form, this time reading that the system 
“should require the minimum of air calibration 
checks’. The American led majority defeated it 
again, leading Group Captain Veal to comment 
that, since it was an obviously desirable require- 
ment viewed objectively, it was inconceivable to 
him that governmental representatives could vote 
against something involving an economy. 


Group Captain Veal later told the meeting that 
it had failed to do its work properly and enumer- 
ated the shortcomings as he saw them as: 1. the 
failure to include precise data on requirements; 
2. a refusal to evaluate objectively the systems 
against the requirements; 3. disregard for expert 
advice, a reference to support for hyperbolic aids 
of the Decca type from the International Federa- 
tion of Air Line Pilots’ Associations; and, 4. firm 
adherance to positions adopted before the meeting 
started. 


Observers of the meeting felt that, while there 
was a basis for the British complaints, the United 
Kingdom overlooked the fact that many dele- 
gates, although not all of them, had made up 
their minds through advance evaluations of the 
systems. Significantly, while 16 states refused to 
support DMET, no delegation except the British 
had come out in Decca’s favor while it was still 
before the conference. Several had said in strong 
words that neither DMET nor Decca met the 
world’s needs as an aid for high traffic density 
areas. It was, however, clear from the early stages 
of the meeting that the United States headed a 





Opponents in the battle of words: left, J. H. Tippets, director of the Federal 
Aviation Agency’s Office of Air Navigation Facilities and leader of the U.S. 
delegation: right, Group Captain J. B. Veal, of the Ministry of Transport and 
Civil Aviation’s Navigational Services and head of the British delegation. 


strong enough voting b/oc, many of them under- 
developed states which could hardly have an 
intense interest in high density traffic problems, 
to prevent decisions unfavorable to DMET. 


Two of the groups most keenly interested in the 
issue and represented by observers took diametric- 
ally opposite sides. They were the International 
Air Transport Association, so strongly in favor 
of DMET that its observer, Paul Besson of Air 
France, became embroiled in his own dispute 
with the British, and IFALPA, represented by 
Capt. W. M. Masland, a senior Pan American 
pilot and a vice-president of the pilots’ group. 
IFALPA takes no position on specific equipment 
but strongly favored hyperbolic aids of the Decca 
type and admitted that of those in existence Decca 
came closest to meeting its requirements. 


IATA’s position was contained in a working 
paper, but Mr. Besson added to it at a press con- 
ference where he produced figures on Decca 
reliability which he claimed represented airline 
experience. These, he said, showed that 30 to 40 
per cent of the time the Decca equipment con- 
cerned produced no information at all and worked 
well only 30 per cent of the time. This was widely 
reported in the press, and at a subsequent con- 
ference meeting Mr. Besson said he wished to 
draw attention to the fact that I[ATA’s position 
was outlined in its working paper and that this 
contained no reference to reliability figures. An 
IATA official had commented in advance of Mr. 
Besson’s statement that “‘we have to apologize to 
the British’, and members of the British delega- 
tion said they had insisted on an apology. Sub- 
sequently, however, an IATA spokesman in- 
formally denied that an apology was intended. 

The large American delegation, operating with 
the support of a powerful bloc of delegates which 
voted with them on most issues and on all major 
ones, became seriously disturbed only three 
times during the meeting. 


Near the end of the conference, J. H. Tippets, 
the head of the U.S. delegation, read a lengthy 
statement disputing Group Capt. Veal’s criticism 
of the meeting, defending DMET and criticising 
Decca. Earlier he had objected to British referen- 
ces to an American official on the delegation, Bert 
Denicke of the Federal Aviation Agency. Mr. 
Denicke had delivered a talk on an experiment 
at New York, now in its early phases, in which 
Decca is being used by the helicopters of New 
York Airways. His talk included a figure of 83 per 
cent for Decca’s reliability during December. 








_ ) 
AUSTRALIA 


James W. Stone, chief Australian de- 
legate and elected Chairman of the 
Conference, conducted the plenary 
sessions with remarkable objectivity. 


Mr. Denicke said that he was giving the talk “by 
direction” and admitted that figures based on 
early stages leave something to be desired. Group 
Capt. Veal subsequently challenged parts of his 
talk, commenting that he did not envy the invi- 
dious position of a technical man presenting 
conclusions based on an incomplete experiment 
and citing the 98.4 per cent reliability achieved 
with Decca used by Silver City Airways in Britain. 
Mr. Tippets later objected that the references 
to Mr. Denicke cast reflections on his integrity 
and drew the smiling British reply that the words 
had been selected with care. 

Capt. Masland, however, caused the American 
delegation its greatest concern through a vivid 
presentation of the complexities and difficulties 
facing airline pilots approaching or leaving New 
York City. He described crowded airways and 
holding patterns based on VOR and non-direc- 
tional beacons and described an actual departure 
last summer of four airliners, one of which he had 
piloted. Two had been flown into the paths of 
oncoming traffic under radar control, and Capt. 
Masland admitted that the communications sys- 
tem involved contained no fail-safe provisions 
and that a radio failure would have created “‘a 
problem”. Mr. Tippets intervened at once to dis- 
pute the impression he felt might have been 
created that New York is not safe. He insisted 
that it is, in fact, safe although it has air traffic 
control problems in common with all other major 
terminal areas including London. It was clear, 
however, that Capt. Masland had made a consid- 
erable impression on delegations, and one British 
representative commented dryly that “It is quite 
wrong to introduce a note of reality into con- 
ferences like this’’. 


The conference began with warnings from 
Walter Binaghi, President of ICAO’s Council, 
and H.T. Molgaard, President of its Air Navi- 
gation Commission. Mr. Binaghi warned that an 
element of emotion had already entered the issue 
and appealed for objective consideration of navi- 
gation problems. Mr. Molgaard urged delegates 
not to turn the meeting into a voting contest and 
warned that problems arise implementing ICAO 
decisions when they are not based on a con- 
siderable majority. 


In the end, 20 votes for DMET, four against, 
12 abstentions and four statements reserving 
national positions fell considerably short of the 
sort of results Mr. Molgaard had urged the con- 
ference to seek. 
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A Supporter of the American System Writes: 


VOR/DME Becomes ICAO Standard until 1975 


By Dr. E. Kramar, Standard Elektrik Lorenz AG., Stuttgart 


An important, and long-awaited, decision regarding short distance navi- 
gation aids was made on February 25th, 1959. 

Of the 36 nations represented at the ICAO meeting in Montreal, 20 voted 
for recognition of the U.S.-developed VOR/DMET system as ICAO stan- 
dard until 1975, only four countries voted against it, and 12 abstained. The 
Decca system put forward by Britain’s representatives was not accepted, 
despite strong support by the Commonwealth delegations and despite a 
large number of very efficiently organized demonstration flights in a Comer 2, 
some of them over the North Atlantic to show the combination of Decca 
with the long distance Dectra system. What were the reasons behind the 
Montreal decision, which will undoubtedly have far-reaching repercussions ? 

Of the eight systems of short distance navigation aids originally put 
forward for discussion, only two had reached a technical stage sufficiently 
advanced to qualify them for serious consideration as ICAO standards, 
namely VOR/DMET and Decca. Technical details of these systems, which 
have been in proven operation for many years, and of their many improve- 
ments have been given repeatedly in these pages. The original DME system, 
developed by the United States, had never come into service, despite its 
inclusion as a recommended practice in ICAO Annex 10. Why? Because in 
the United States itself the RTCA programme* called for a joint civil- 
military short distance system, and because no information on the distance 
measuring element of TACAN as a supplement to the civil VOR could be 
published until the whole military TACAN system came off the secret list, 
some two years ago. 

The U.S. proposal at Montreal was that the old DME specifications in 
Annex 10 should be replaced by the new specifications for DMET (Tacan- 
DME) and that VOR, the existing ICAO standard, should be supplemented 
by DMET and approved as ICAO standard for short distance navigation. 
On the other side, the British delegation proposed that the Decca system, 
used in conjunction with VOR, should be declared a standard for the same 
purpose. As already stated, the American proposal was accepted. The old 
DME specifications have been withdrawn and replaced by DMET speci- 
fications, and the whole system now bears the designation VOR/DME, 
with the letter T omitted. 

First a word on the two basically different systems which the two parties 
put forward as an aid in the performance of the same task, namely to 
provide the pilot on a continental flight with the required navigation data 
in the most telling fashion and to enable him in areas of high traffic density, 
particularly in the terminal areas around large airports, to carry out the 
procedures ordered by Air Traffic Control as accurately as possible. 

To achieve this end the one party uses instrument readings showing 
direction and distance from or to a fixed point, of the kind which are 
compatible with the natural flying instinct and the training of the pilot; the 
other party uses map presentation—Flight Log—which can be compared 
to an automatic version of maritime navigation. The one side stresses that 
in en route flying it is not necessary to have precise knowledge of momentary 
position, but only of direction to and distance from a fixed point; stacking 
and approach manoeuvres can also be carried out satisfactorily with these 
data, it is claimed; pictorial presentation—which can also be provided with 
the VOR/DME system without a computer—is desirable in certain cases, 
but not absolutely essential ... The other side argues that only the Flight 
Log enables an aircraft to fly on any desired track and hence meets the 
demand for flexibility. It alone, say its sponsors, makes it possible to fly any 

course or holding circuit, to Move airways, to modify approach and departure 
procedures without difficulty and, by means of appropriate distortion of the 
map scales, to obtain such a degree of discrimination that two parallel 
tracks can be authorized at the same altitude within the width of a single 
airway (lateral separation). 


* RTCA: Radio Technical Commission for Aeronautics: cf. “On the Way to AIll- 
Weather Flying: RTCA Programme” in /nteravia No. 7, 1948, p. 366, etc. 
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The Decca system does undoubtedly have greater accuracy, so that it 
offers the advantage of lateral separation briefly outlined above. But this 
accuracy is obtained at the expense of ambiguity in readings which can be 
eliminated only by complicated methods, such as automatic lane identi- 
fication in the Mark 10 system. This affects operating reliability and makes 
it very difficult to check correct functioning. The simplicity of the VOR/DME 
system is in striking contrast. It must, however, be admitted that angular 
accuracy in VOR is limited, on the one hand because of the absence of 
ambiguity over the whole 360 degrees, and on the other because of siting 
difficulties. However, these considerable errors can be eliminated by high- 
accuracy equipment, such as VOR-Doppler systems (or VORAC; Ed.). 


The two systems also differ very considerably in range: on the one hand 
there is VHF and UHF, with the disadvantage of line of sight range, but the 
advantage of complete immunity to atmospheric interference; on the other 
hand LF with very much greater range, but limited by the effect of space 
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VOR: The bearing © to a VOR ground station is determined in the aircraft by 
automatic phase comparison of a non-directional reference signal (B) and a rotated 
signal whose phase varies with bearing (V). At a bearing of 360° (north) both signals 
are in phase, at bearing 90° (east )a phase variation of 90° is apparent, at 180° (south) 
a variation of 180°, etc. VOR navigation permits the aircraft to maintain any required 
radial course to or from the ground station. 


TACAN: The ground station employs a rotating beam antenna to transmit 
continuous signals for bearing reference in the aircraft and, as required, reply 
signals for distance measuring 

(polar coordinate navigation). 

Each second 3,600 pairs of 

pulses are transmitted, of which 
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waves at a distance of some 200 nautical miles from the master station; 
radiation is independent of altitude, and hence suitable for helicopter 
navigation; the effect of atmospheric interference can be largely eliminated 
by suitable antenna design with amplifiers. 

In judging the value of radio navigation aids the following questions play 
an important role: availability of frequencies for world-wide use, cost of the 
airborne and ground installations, siting requirements for the ground 
equipment, ete. 

One particularly important point is whether the system can be used by all 
categories of aircraft, as not only the big airliners, but also the “‘little man” 
must be thought of. In this respect VOR/DME offers the advantage of being 
a “building block” system and can be fitted progressively. Nobody contests 
that VOR alone renders valuable services for en route navigation. When 
supplemented with DME, this navigation system will go a long way to 
meeting operational requirements for many years to come. The introduction 
of Decca as a supplementary installation to VOR would combine two 
basically different systems which have nothing in common and would 
require two sets of airborne and ground equipment. The same reasoning 
applies to the desire to combine long distance, short distance and landing 
navigation. Here it is not the physical possibilities that are decisive, but 
obviously only the interests of the users: the number of pilots who fly 
continental stages and are also interested in landing navigation is undoubtedly 
vastly greater than the number of intercontinental pilots. Another factor is 
that VOR and ILS airborne equipment working in the same frequency band 

and generally combined with a communications unit—is now obtainable 
in a wide price range. On the other hand, even when simplified airborne 
equipment is available, the Decca system requires a Flight Log (flying by 
Decometers is possible only in special cases), in other words an equipment 
whose cost cannot be compared to that of the VOR instruments and which 
is very difficult to combine with landing navigation. 

The present article can obviously give only a selection of the arguments 
facing Committee B at Montreal, which had been charged by the assembly 


Extracts from the Opening Statement 
by Group Captain J. B. Veal, 
United Kingdom Delegation 


... Having regard to the time necessary for im- 
plementation of a new navigational system and the 
period necessary to ensure that the requirement 
has an economic life we need, | suggest, to think 
in terms of 15 years or so. 

From the airway, or air route aspect the web 
of criss-cross routes will become more dense and, 
from the air traffic control point of view, more diffi- 
cult to handle. Whenever possible, therefore, 
route structures should be so designed that the 
minimum of ATC coordination is required to 
ensure the safety of traffic. This concept calls for 
a uni-directional, probably parallel airways system 
with its obvious problems of the accuracy require- 





“TH be Judge, I'll be Jury,” said cunning 
old Fury. “I'll try the whole cause and con- 
demn vou to death.” 


with examining the main characteristics of the two systems. Full details can 
be found in Document WP 37, which covers 95 pages and will be published 
as an appendix to the conference report. 

Committee A’s task was to study the operational requirements which 
ICAO must lay down for short distance navigation aids. The objection is 
now being raised that the 40-point report of this Committee (Document 
WP 41) is restricted to a discussion of the advantages and limitations of 
the two rival systems and ignores future development. By contrast, in the 
voting on VOR/DME, several States proposed that development of a new 
system to meet all the requirements likely to arise after 1975 be recommended. 

Does this mean that the ICAO decision was premature? Certainly not. 
Any further delay would have prolonged for years the almost intolerable 
conditions existing today in short distance navigation aids. Under the 
pressure of events States would have been obliged to make heavy invest- 
ments in an effort to obtain at any rate a temporary improvement in the 
situation. And many small countries might well have hesitated to do anything 
at all, for fear of putting their money into some system which would soon 
become outdated. But quite apart from all these considerations, it is probably 
in the nature of things that operational demands will always be higher than 
the engineers can meet at an economic outlay. Technical advances will 
never be able to keep pace with requirements. 

The most difficult task, however, awaits the leading men who must weigh 
the pros and cons of what is technically and economically attainable and 
decide upon a compromise which can be accepted for a number of years. 
The “breathing space” of one to two decades afforded by the ICAO decision 
will not only enable the air traffic control network to be systematically 
expanded under financially acceptable conditions, but will also give manu- 
facturers time to work on their ideas at leisure, constantly improving and 
thoroughly testing their equipment. It is from this standpoint that we must 

judge a proposal put forward by the United States, but unfortunately 
rejected, namely that any new system to be considered as a possible replace- 
ment for the now standard VOR/DME must represent a real step forward. 


A Supporter of the British System Writes: 


Montreal—and After 


By Howard Capes, London 


changed almost beyond recognition, and to the 
casual observer it might seem a little strange that 
the opportunity was not taken to amend the 
requirement to take into account the increase of 


Lewis Carroll 





ments of the navigation system and the method 
of display of navigation information which we 
must consider. 

If we are to provide a sound basis for air route 
development we must choose an aid which con- 
serves airspace or, to put it another way, an aid 
which is not, in itself, the limiting factor of the 
capacity of controlled airspace. If an aid is adopted 
which, having regard to the accuracy with which 
aircraft can be flown, enables small lateral separa- 
tions to be employed between adjacent aircraft, 
we shall have achieved our aim. 

Within the period | have postulated, we shall 
see the range of airspeeds widen. The latest civil 
jet aircraft already approach the speed of sound. 
The need for pilots to know precisely and quickly 
where an aircraft is becomes greater as speed 
increases. 

... Towards the other end of the speed range 
the use of rotary wing aircraft and jet and propeller 
lifted and propelled STOL and VTOL aircraft may 
be expected. In addition to increasing the overall 
traffic they will complicate the traffic patterns, as 
they will no doubt operate along sections of main 
trunk routes as well as elsewhere. Just as local 
service transport on the roads and railways needs 
to be segregated from express traffic, so must 
such traffic be separated in the air, for each class 
of traffic impedes the efficient progress of the 
other when operated along common road, rail 
or air tracks... 





So the inevitable decision has been taken at 
Montreal. The fact that DMET has been added 
as a supplementary standard to VOR should not 
come as a surprise to anybody. Nevertheless, it is 
as well to understand clearly what the issues were, 
how the decision was reached, and what the 
effects of that decision may be. 

At Montreal there was never the slightest 
difference of opinion on the use of VOR, and that 
the protection date for this equipment should be 
extended to 1975 was quite as it should be; VOR 
as a navigational aid for low density areas has its 
application. 

The fact that DMET was accepted as a supple- 
mentary standard would not give cause for much 
comment but for certain disquieting factors which 
became apparent during the course of the debates: 
in 1946 VOR/DME was adopted as the interna- 
tional standard navigation system; it is well 
known that the DME as envisaged at that time 
was never engineered and the Americans changed 
horses in mid-stream in an attempt to install the 
distance measuring element of TACAN to replace 
the long-awaited civil equipment. However, in the 
meantime the condition of civil aviation has 





aircraft density and performance. 

The futility of adding fresh hardware to an 
obsolete system in a fruitless effort to make it 
work will inevitably have repercussions on the 
growth and progress of civil aviation. VOR is not 
only far less accurate than its sponsors originally 
predicted, it is also too inaccurate and too 
inflexible to permit the lateral separation which 
is an immediate operational requirement for jet 
aircraft both en route and in terminal areas. The 
addition of DMET will do nothing to add to the 
fundamental lack of accuracy of the joint system. 

The lack of objectivity of this Montreal meeting 
has already received wide comment from the 
world’s press and requires no further elaboration 
here; the refusal of the American bloc to accept 
any quantitative or qualitative requirements that 
could not be met by DMET will long be remem- 
bered, but it would seem from the special COM 
OPS/RAC acts meeting that, as the voting is at 
present constituted in the International Civil 
Aviation Organization, whatever is proposed by 
the United States will be accepted, what is alien 
to American commercial interests will stand little 
chance of acceptance. 
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Airborne Electronics 
for Jet Airliners 


Jet aircraft in commercial service cruise at 
speeds comparable to that of a pistol bullet... 
and yet must navigate accurately, both in space 
and in time. The careful observance of flight 
plans is not only demanded by the traffic 
control authorities for safety reasons, but is 
also a major concern of the airlines. Here 
economic reasons are of no small importance: 
with the jet’s huge fuel appetite, every 


unnecessary minute’s flying, every avoidable 


~~ ~ A 


detour and every missed rendez-vous over 
an agreed check point, often resulting in a 
loss of priority, costs the operator a mint of 
money. 

Understandably enough, then, the jet air- 
craft captain is required to have an accurate 
knowledge of his position at all times and to 
be able to calculate, and keep to, his ETA 
above the next reporting point. Under- 


standably too, crews must have a rapid 
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In commercial jets almost all antennas are buried, to 
reduce drag. The only external antennas on this Boeing 
707-320 Intercontinental are the HF sting antenna (on 
the fin) and two fin-type VHF antennas above and below 
the 6th window. 


means of receiving airport weather infor- 
mation, permission to land and other details, 
and desire to be able to check for themselves 


what the weather along the route is like. 


* 


The need for immediate knowledge of 
position at all times makes the presence of the 
following equipment aboard the aircraft 
indispensable: 



























Cockpit of the Douglas DC-8: The 
eleven main instruments in front 
of the captain’s control column are 
(in this version): top row, left to 
right, airspeed indicator with 
angle-of-attack indicator (Kolls- 
man), Gyrosyn Compass Indicator 
(Sperry), Horizon Flight Director 
Indicator (Sperry), clock. Second 
row, left to right, Machmeter, drum 
altimeter (Kollsman), Pictorial 
Deviation Indicator (Sperry; re- 
places cross-pointer instrument), 
rate-of-climb indicator, VOR ra- 
dio magnetic indicator. Bottom 
turn-and-bank indicator and indi- 
cator for airbrakes. Behind the 
engine control pedestal (centre of 
picture) is the daylight screen for 
the airborne radar: above the 
latter are four sets of engine instru 
ments and thermometers. 





























«ockpit of the Sud-Aviation SE.210 Caravelle: In the 
‘ntre, two sets of engine instruments. In front of each 
ilot’s seat are the following main instruments (outlined 

white): airspeed indicator (top left in each case) and 

rn-and-bank indicator (below), attitude indicator 

(centre top) and master compass indicator (below), rate- 
f-climb indicator and altimeter. 

a) Highly accurate and reliable remote 
compass systems: gyro-plus-magnetic com- 
pass systems in multiple installation, to enable 
cross checks to be made. In order to obtain 
compass references which are completely 
free from oscillations, the primary signals for 
the compass indicator are now always taken 
directional (naturally with 


from a gyro 


minimum random drift) and the is 
by 


output signals from a magnetic flux valve. 


gyro 


electronically ‘“‘slaved” means of the 
For flights over the Arctic, correction by 
means of the flux valve is discarded in favour 
of an automatic slaving system which com- 
the influence of the earth’s 


pensates for 


rotation on the directional gyro reading 
(15 degrees per hour times the sine of the 
latitude) and permits of grid navigation. 

h) Accurate, fast-working, simply operated 
radio navigation equipment: illustrated by the 
impressive group of radio navigation equip- 
ment in the accompanying table (Nos. 8 to 14, 
also 17 and 19), also the article on the ICAO 
navigation conference elsewhere in this issue. 
All that need be added is that some of the 
radio navigation equipment still in use today, 
e.g., ADF and Loran receivers, are merely 
“stopgaps,’ which will remain in service 
only until the more modern systems of ground 
navigation radio beacons have been extended 
to a satisfactory extent. 

c) Autonavigators and/or Flight Log: For 
high-speed long-range aircraft these navi- 
gation aids form the indispensable final link 
in the chain of equipment required for instan- 
taneous position finding. They alone can tell 
the pilot really where he is at any given 
moment—not where he was a few moments 
before—although it must also be admitted 
that the equipments listed under a) and b) are 
required to ensure the accurate setting of the 
autonavigators and/or Flight Log. There are 
today three different kinds of autonavigator: 
|. automatic dead reckoners (with a maximum 
position error smaller than 10 percent of the 
distance travelled); 2. Doppler radar systems 
(with a maximum position error of less than 
‘ percent of the distance travelled); 3. inertial 
navigation systems (with a maximum position 
error of less than 6 nautical miles per hour 
flown)*. The only known equipment giving 
a pictorial presentation of the track flown is 

* These accuracy figures are taken from H. Giesecke: 


\ir Traffic Control and Autonavigators”’, in Interavia 
». 11, 1958, p. 1208, etc. 


























Electronic profile of a 
scheduled jet flight 
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Communications Equipment (1—7), Radio Navigation Equipment (8—20) 
and Semi-Electronic Aids for Piloting (21—26) 















































Boeing | Douglas| Convair! D.H. Sud- 
Aviation 
No Designation and Number fitted 707 Dc-8 | CV-880 | Comet 4 — Leading manufacturers 
velle 
oO tT | T o | T 
1 VHF Communications Systems 2 2 (3) 2 2 2 ARC, Bendix, Bronzavia, Collins, Lear, Mar- 
coni, Murphy, Narco, SARAM, Standard etc 
2 HF Communications Systems 2 2 1 (2) 2 I Aerocom, Bendix, Collins, Marconi, Murphy, 
Standard, etc. 
3 MF/HF Communications Receivers I Marconi, etc. 
4 UHF Communications Systems Bendix, Collins, Lear, Marconi, SARAM, 
Standard, etc. 
5 UHF Data Link Collins, IT & T, LMT, RCA, etc. 
6 Interphone System 1 1 1 1 1 Bendix, Collins, Gables, Lear, Marconi, 
Standard, TEAM, Ultra, etc 
7 Passenger Address System 1 1 I l 1 Air Equipement. ARC, Bendix, Collins, 
Gables, Lear, Murphy, RCA, Trix, etc 
8 VOR and Localizer Receivers 2 2 2 2 2 ARC, Bendix, Collins, Lear, Marconi, Narco, 
Standard, etc. 
9 DMET Distance Measuring Q) q@) (2) Bendix, Collins, IT & T, LMT, Standard, etc. 
Systems 
10 Automatic Direction Finder 2 2 2 2 2 Air Equipement, ARC, Bendix, Collins, CSF, 
Systems | Lear, Marconi, Radio Air, SFIM, etc 

11 Marker Beacon Receivers I I l 1 1 Bendix, Collins, Lear, Marconi, RCA, 
Standard, etc 

12 Decca Receiver and Flight Log I Decca Navigator Co. (Bendix, CSF) 

13 Loran Receiving Set 1 l a) I Edo, Murphy, RCA, etc. 

14 Dectra Receiver 1 Decca Navigator Co. (CSF) 

15 Doppler Radar Navigation System a) a) a) Bendix, Canadian Marconi, Collins, Decca 
Radar Co., GPL, Marconi, North American, 
etc. 

16 Dead Reckoning Computers a) ql) a) Bendix, CARL, CDC, Collins, Crouzet, Ford 
Instr.. GPL, Kelvin-Hughes, Librascope, 
Marconi, etc. 

17 Rebecca Navigational Aid ] Murphy 

18 ATC Transponder Beacon 1 1 1 (2) Collins, Cossor, RCA, etc 

19 UHF Glide Slope Receivers 2 2 2 2 2 Bendix, Collins, Lear, Marconi, Standard, 
etc. 

20 SHF Airborne Search Radar I I 1 1 a) Bendix, Collins, CSF, Ekco, RCA, etc 

21 Remote Compass Systems 23) 23) 2 2 2 Bendix, Collins, Lear, Smiths, Sperry, etc 

22 Altitude Reference Systems 2 2 2 2 2 Bendix, Collins, Lear, Smiths, Sperry, etc 

23 Air Data System 1 1 1 1 1 Bendix, Kollsman, etc. 

24 Automatic Pilot 1 1 1 1 2 Bendix, Collins, Elliott, Lear, Minneapolis- 
Honeywell, SFENA, Smiths, Sperry, etc 

25 Flight Director Systems 2 2 2 2 2 Bendix, Collins, Kelvin-Hughes, Lear, 
Smiths, Sperry, etc. 

26 Flight Data Recorder 1 1 1 1 1 Bendix, IT & T, Minneapolis-Honeywell 

| Sperry, etc 
Numbers in brackets are optional eo oO in operation = r under test 
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Main components of the Bendix PB-20 automatic flight control system, a special version of which is fitted in e.g. the Boeing 707. 
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Controller ... 


autopilot. 


Three-axis trim indicator .. . 


Ihree-axis rate control... 


control. 


permits 


Vertical gyro control 


control signals, which 


stabilization. 


Air data sensor... 


Amplifier and computer ... contains plug-in racks for various circuits, e. g., amplifiers, 13 


senses static and dynamic air pressure data for altitude and 
airspeed control and computing of Mach number from true airspeed and air 12 — Position transmitter 
temperature: provides correcting signals. 


adjustment 


consists of three rate gyros for roll, pitch and yaw 9 


senses displacements in pitch and roll, and generates 
are combined with the rate gyro output for attitude 


for visual monitoring of surface servo load. 


of heading and pitch when flying on the * 
choke, etc. 


8 — Adapter ... 


- Power junction box... 


Dynamic vertical sensor .. . 


contains power transformer, capacitors, rectifiers, filter 


contains potentiometers for adjustment of signal gain with aircraft 
flight characteristics. 


an oil-damped pendulum-type lateral accelerometer for 


detecting slip and skid: supplies corrective signals. 


10 — Surface servo... 


an electric motor and reduction gear assembly, which operates 
control surface in response to autopilot signals. 


11 — Trim servo... positions horizontal stabilizer (or tab) whenever elevator is under 


electronic limiters, signal isolation transformers, etc. load. 
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Indicators and Flight Reference Selector for the Sperry In- 
tegrated Instrument System (IIS) 


Gyrosyn Compass Indicator (C-6): Main instrument for one of the two 
remote compass systems, shows heading (here 45 degrees magnetic), 
selected course (here 80 degrees magnetic), which is set by means of the 
left-hand knob, and finally the bearings from the ADF or VOR system 
(slender pointer No. | and broad pointer No. 2). A warning signal (top 
right) shows a plus sign or a circle if the remote directional gyro reading 
does not tally with the magnetic heading (from the fluxgate): bottom 
right, the synchronizing knob for manual correction. 


Horizon Flight Director Indicator (HZ-1): In principle an artificial 
horizon combined with a Zero Reader, this instrument tells the pilot 
whether he is making the correct control movements to place the aircraft 
on the desired three-dimensional flight path or keep it there. The vertical 
pointer supplies control information to reach the desired course, the 
horizontal pointer that for the glide path or required altitude. If both 
pointers are in central position, the pilot or autopilot is doing the right 
thing. The regulator knob moves the miniature aircraft upwards or 
downwards to mark the desired climb or glide attitude. 


Pictorial Deviation Indicator (R-1): Shows the aircraft's position relative 
to the required course, regardless of whether the latter is a VOR radial 
or an ILS localizer beam (V-shaped pointer, with rotary and lateral 
motion). The horizontal pointer shows the deviation from the ILS glide 
slope, and the instrument also contains a VOR radial selector with 
window showing course selected. This instrument replaces the conven- 
tional ILS cross-pointer instrument. 


Flight Reference Selector: This control instrument selects the desired 
mode of operation for the Sperry Flight Director, e. g., approach (by the 
ILS method). It contains a radio switch which can be set at “blue left” 
or “blue right’ for localizer reception, depending on whether the air- 
craft is flying to or from the beacon (“‘off” position in centre). Other 
modes of operation are “altitude hold”, “go-around” and “flight 
instruments”. 


Hydraulic load sensor ... 








load. A similar type is used as thrust servo. 


. Measures angular position of control surface and supplies 
feedback signal to the autopilot computer. 


used in systems with hydraulic boost to sense surface 


the Flight Log used in conjunction with the 
Decca/Dectra system, which can be combined 
with the DIAN Doppler navigation instal- 
lation. Whereas autonavigators of group 2 


(Doppler radar plus dead reckoner) are pro- 


jected for installation in the American long- 


range jets (Boeing 707, Douglas DC-8, Con- 
vair CV 880) for most airlines, British Over- 
seas Airways Corporation plans to equip its 
North Atlantic Comet 4s with Flight Logs for 


Decca-Dectra. 


For communications purposes, i.c., for 
immediate request for and receipt of airport 


weather information, landing permission and 


The new Kollsman combined airspeed and angle-of-attack 
indicator ... is fitted in many jet airliners. As the white 
segment on the edge of the scale (calibrated in degrees) 
turns under the influence of the angle-of-attack sensor in 
the KIFIS (Kollsman Integrated Flight Instrument 
System), the slender pointer shows both the airspeed (in 
knots) and the angle of attack. The segment contains a 
green mark (recommended angle of attack for landing 
approach) and a red mark (stall angle of attack): the 
striped pointer indicates the maximum permissible air- 
speed for the prevailing flight conditions. 
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The most important control instruments for the Boeing 707's 
radio equipment are placed before and behind the central 
engine control pedestal and are thus accessible to both 
pilots. Picture and drawing show only one typical 
installation. 


other traffic control information in air-to- 
ground-to-air operation, jet aircraft can make 
use of the following airborne radio equipment: 

d) Advanced VHF and HF equipment, in 
multiple installations and with increasing 
numbers of channels, plus selective calling 
(Selcal) equipment. 

Communications channels in areas of high 
traffic density, however, are notoriously 
overloaded. It must therefore be expected 
that additional communications systems will 
have to supplement the conventional methods 
in the fairly near future. These include: 

e) automatic message transmission and reply 
systems, of the TACAN Data Link category 
(cf. Interavia No. 6, 1957, p. 553, etc.). 

f) UHF 
already in general use in 


communications equipment, as 
military traffic 
control operations. 

g) radio teleprinters. 

Finally, many commercial jet aircraft will 
carry ATC transponders which, on interro- 
gation, will automatically transmit the air- 


(and 
altitude) to the control authorities, and practi- 


craft’s identification eventually — its 
cally all will be equipped with airborne radar. 
[he latter provides the pilot with direct en 
and 


regions 


facilitates 
by 


painting’ on the cockpit radar screen. 


route weather information 


navigation in coastal “map 


* 


In addition to these aids, the overworked 
pilot demands an increasing degree of auto- 
mation to facilitate his task, at any rate in all 


routine matters. The oldest equipment de- 


signed to this end is the autopilot, which has 
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The forward panel contains the control units for the two 


The rear panel (shaded in the drawing) contains: 1. 
interphones and passenger address system: 2. control un 





ADF systems and the HF communications transmitter- 
receiver with Selcal adjunct, also the control unit for the airborne radar, the latter's screen (centre) and a control unit 
for the ATC transponder (bottom left). 


two station boxes for all transmitter and receiver systems, 


it for the Bendix PB-20 flight control system: 3. two 


operating switches each for VHF communications and VOR/Localizer navigation. The emergency cut-out knob for 
the flight control system is mounted on the right-hand branch of each control column. 





Array of “black boxes” for the radio equipment in a 


commercial transport, from the Bendix “Advanced 
Design” weight and space saving series. Individual 
instruments from front to back are: 1. interphone 


amplifier; 2. two VHF glide slope receivers: 3. VHF marker 
receiver; 4. audio amplifier; 5. two VOR/LOC receivers: 
6.two VHF communications receivers: 7.two VHF trans- 
mitters; 8. transmitter-receiver and synchronizer/power 
supply for the SHF radar: 9. two MF/LF ADF receivers. 


Antenna locations on the Convair 880. 
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NO. 2 VHF COMM. 


been in use in air transport for decades and is 
today available in many different types and 
sub-types. No modern airliner can be imagined 
without an autopilot, certainly not the jets. 
Why? 

The automatic pilot frees the human pilot 
from the necessity of constantly “‘flying” the 
aircraft... watching horizon and landmarks, 
or compass course and altimeter, or cross- 
pointer instrument, or turn-and-bank indicator 
and artificial horizon. Every pilot well knows 
how much attention this monotonous work 
requires and how fatiguing it can be even on 
a short flight, particularly in aircraft which 
have a more than normal tendency to roll or 
yaw. When an autopilot is used, the human 
pilot has his hands (and feet) and —even more 


H.F. COMM. 


H.F. COUPLER 


- 


L VHF NAVIGATION 


ADF SENSE 





~ — 


ANTENNA COUPLER CONTROL 











NO. 3 VHF COMM. 
| 
y . 
NO. 2 ont | 4 \ 
GLIDE PATH Pl gq 1 a 
ye 
yoo 
TIS P 
® 
"f* 
von — QT ||| 
Il} | 
q® | || | ADF LOOP 
| | 
NO. 1 DMET || MARKER 
| |ADF LOOP 


ATC RADAR BEACON ATC RADAR BEACON 


NO. 1 VHF COMM. 


jf 
wor 











DOPPLER RADAR (PROV) 

































Scanner unit of the Ekco E160 SHF radar in the fuselage nose of a de Havilland Comet 4 for Aerolineas Argentinas. 


The equipment is used for storm warning and as auxiliary for navigation over coastal areas and river courses. 


important—his eyes and ears free for other 


tasks. A slight twist of the “turn” knob on the 


control unit... the controls move as if 


guided by ghostly hands, and the aircraft 
goes into a clean-cut left or right turn. The 
magnetic course on the compass indicator is 
reset, or the VOR course on the course 
selector, and the aircraft turns docilely into 
the decreed new direction. Last but not least. 
the autopilot is vital for keeping the aircraft 
on a straight “*bee-line” course, thus achieving 
maximum economic operation. 


In recent years these autopilots have been 
expanded, through combination with flight 
directors, to form integrated control and 
instrument systems. Such well-known instru- 
ment manufacturers as Bendix, Collins, Lear, 
Smiths and Sperry all have integrated 
systems of this kind. Whereas the task of the 
autopilot is to “fly” the aircraft automatically, 
the flight director is designed to enable the 


pilot to check at all times whether the air- 
craft is being correctly flown. One example of 
such an installation is the Sperry Integrated 
Instrument System (IIS) illustrated here, and 
another is the Collins Integrated Flight 
System (IFS) discussed in a later article. Brief 
descriptions of how these systems work are 
given in the appropriate picture captions. 
Further valuable aid in piloting is provided 
by the angle of attack indicator which has 
recently been added to certain airspeed indi- 
cators (e.g., the Kollsman instrument for the 
DC-8). The optimum approach speed —to 
take only this example—depends very deci- 
sively on the aircraft’s weight and is also 
affected by the angle of bank when flying 
turns, whereas the optimum angle of attack 
even in a turn—remains constant. Thus if the 
pilot can read off both the angle of attack and 
the indicated airspeed at a single glance, he is 
immediately relieved of a great deal of 
unnecessary calculation or estimation. 


All Doppler navigation systems can be combined with automatic dead reckoning computers. Below is the control 
indicator (GPL’s TNC-50) for such a computer. If, as is usual over the North Atlantic, the crew follows a minimum 
time track, this will be broken down into a number of straight legs of precisely determined direction (track angle in 
degrees of arc) and length (distance in nautical miles; see drawing). Track angle and distance for Leg 1 and Leg 2 are 
set in the four upper windows by turning the appropriate knobs, whereupon the system is set into operation when 
flying over reference point 0. The computer then shows the distance to go onthe first leg by turning back the figures 
in the centre left window, and presents any left or right deviations from the desired track as “displacement” in the bottom 


window for Leg 1. Once distance zero is reached, the computer automatically switches the indicator over to Leg 2, 


> 


whereupon the data for the next (third) leg can be set up. Corrections to the distance to go and displacement values 
can be made at any time, on the basis of accurate position finding by radio or celestial bearings; the output signals for 
the system can be fed into the autopilot and flight director system. 
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Note. the angles 71, t2, ts are the track angles for each leg 
compared with the reference direction (e. g., magnetic 
north) 
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In addition, plans are already being made 
for a still greater degree of automation in 


future airliners, through the installation of 


‘**go/no go’ computers for particularly critical 
flight phases such as take-off, economical 


cruise and landing. As the ability to take off 


safely not only depends on the aircraft's 
weight and the available runway length, but 
is also affected by ambient temperature and 
pressure and by the acceleration character- 
istics of the engines, the “*go/no go” computer 


would be vastly superior to the judgment of 


any human pilot, however well trained. The 
plan is to equip the indicator for this computer 
with two pointers—one to show the desired 
situation, the other the actual situation— so 
that the pilot can immediately see whether his 
aircraft is behaving normally or not. 

Finally it should be mentioned that all jet 
airliners carry extensive attitude reference and 
air data systems, which also use electronic 





Main indicator for the General Precision Laboratory 
Radan 500 Doppler navigation system, for drift angle 
(top) and ground speed (figure drum). 


equipment. The former are designed to show 
the correct position of the horizon in both 
manual and automatic flight (by means of 
one or more gyros), while the latter give a 
very accurate indication (with elimination of 
scale error) of the barometric altitude and 
indicated airspeed. They also compute true 
airspeed (dependent on air density) and Mach 
number (dependent on TAS and ambient 
temperature). 


All the electronic systems for jet airliners 
briefly referred to here are listed in the table 
at the beginning of this article. The latter is 
also accompanied by the “electronic profile” of 
a scheduled jet flight showing the flight phases 
in which the various equipment is required. 
It should specifically be noted that the table 
contains only the electronic equipment used 
for actual piloting and navigation and omits 
the many other electronic devices for engine 
control, measuring fuel supplies and con- 
sumption, for the air-conditioning system, etc 
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The Comet 


4’s Radio 


Installation 


> ™ the past seven years the Comet has 
undergone a_ step-by-step development pro- 
gramme culminating in today’s world-wide Co- 
met 4 operations. In parallel with this the air- 
craft’s radio equipment has steadily been im- 
proved to give outstanding performance and 
reliability. 

The main feature of the equipment developed 
for the Comet 4 is that it has been designed for 
operation from either pilot’s seat. With regard to 
the HF communications equipment, provision 
has also been made so that it can be operated by 
the navigator. Similarly the controls and display 
of the automatic direction finder are available for 
the navigator. In planning the actual layout of 
the radio equipment, particular attention has 
been given to ease of operation; the instruments, 
for example, have been positioned most carefully 
to avoid parallax. The fact that the Comer’s instru- 
ment panel is simpler than is usually found on 
piston-engined and turboprop aircraft has sim- 
plified the task and avoided the necessity for com- 
promise. 

The majority of the radio units are located on 
six shelves in SBAC racking on the starboard side 
of the flight deck; the back of this is panelled in 
to form the galley wall. Several hundred watts are 
dissipated in this small space and forced cooling 
is applied. 


Marconi AD 307 communications 
equipment 

The ability to transfer an aircraft quickly from 
one route to another to carry out a flight to an 
entirely different part of the world is a commercial 
operating necessity. For this reason the equipment 
has been designed to avoid the time wasted in re- 
tuning radio. 

The HF equipment is a fully automatic self- 
tuning receiver incorporating 200 channels; these 
cover the band from 2 to 24 megacycles: 50 fre- 
quencies are available between 2 and 3.7 mega- 
cycles, 80 between 3.7 and 6.92 megacycles, 50 
between 6.92 and 12.9 megacycles and 20 bet- 
ween 12.9 and 24 megacycles. 

The equipment has given extremely satisfactory 
results on the daily trans-Atlantic Comet opera- 
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CAPTAIN 


Layout of the four “stations” on the flight deck: the navigator sits on the left, behind the captain; the flight engineer's 
seat is behind the first officer's. 





The Comet's radio equipment can be operated with equal ease from either right-hand or left-hand pilot's seat. Above 
the captain's head (from top to bottom) are: frequency for selector VHF navigation; one of the control units for the 
two ADF equipments: frequency selectors for VHF and HF voice communications; station box for intercom. The 
first officer’s controls are arranged in similar order, but also include the control unit for the Rebecca Mk.8B VHF 
distance measuring equipment. 


Main instrument panel with Decca Flight Log. The six main instruments (in front of each pilot’s seat) are installed in 
duplicate and outlined in white. Left to right: top row, airspeed indicator, director horizon for the Smiths Flight System 
and rate-of-climb indicator; bottom row, altimeter, beam compass for the Smiths system and radio magnetic indicator 
for VOR navigation. Right, next to the captain’s six main instruments, are the Machmeter, radio magnetic indicator for 
the ADF, cathode ray tube for the airborne radar. 
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tions. On many occasions the Comer has been in 
contact with both sides of the Atlantic —ob- 
viously a considerable operational advantage with 
high-speed jet aircraft. 


Marconi Selcal decoder and AD 118 MF/HF 
receiver 

The Selcal system is designed to avoid the ne- 
cessity of maintaining a continuous listening 
watch. The unit contains musical reeds which, on 
receiving the tone allocated to the aircraft, oper- 
ate audio and visual warning signals. 


The AD 118 receiver, a direct development of 


the AD 94, can be used as a stand-by HF re- 


ceiver or for certain weather or broadcast stations 
for which crystals would not be available in the 
main HF equipment. It can also be used to receive 
Consol or radio range signals should both ADF 
receivers be required for other purposes. 


Marconi AD 305/704 VHF equipment and 
AD 706 glide slope receiver 

The VHF equipment employs a separate trans- 
mitter and receiver to cover from I18 to 136 
megacycles (output -30 watts); this is to allow 
the same receiver to be used for the VOR and 
ILS localizer. This means that the Comet 4, with 
its ILS/VOR system separate from the VHF com- 





Front end of navigators table with control units for the two Marconi AD 307 HF transmitter-receivers, a morse 
key (for the former) and the intercom station box. Below the table (the corner of which can be raised) is the 
Marconi AD 118 MF/HF receiver, which can be used as stand-by equipment or for certain weather or broad- 
cast station messages, Consol or radio range signals, ete. 
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munications system, has in fact four AD 704 re- 
ceivers available on the aircraft, both systems 
being duplicated. The ILS/VOR controllers can 
be used to select communications frequencies so 
that, in the unlikely event of a VHF receiver fail- 
ing, an ILS/VOR receiver can be substituted 
without physically changing the equipment. 

The AD 706 is the ILS glide slope receiver 
associated with the AD 704; it has a double 
superhet covering a range of frequencies from 
329.3 to 335 megacycles. All glide slope frequen- 
cies are paired with a given localizer frequency; 
for example, the glide slope frequency 332.3 
megacycles is paired with the localizer frequency 
of 111.3 megacycles. It is thus only necessary to 
select the localizer frequency in order to obtain 
both frequencies. 

The output signals of each of the two ILS equip- 
ments are fed into the Smiths flight system to be 
displayed on two cross-pointer indicators (one 
for each pilot), while a single cross-pointer instru- 
ment displays the unselected equipment on the 
captain’s panel. Successful approaches have been 
made down to 250 ft. above ground level with the 
ILS signals fed into the auto-pilot. A similar 
system makes it possible to apply VOR signals to 
the beam compass of the Smiths flight system: 
in this instance a separate omni-bearing selector 
in the pilot’s panel indicates a pre-set track or 
“radial” for the pilot to fly. This too can be 
coupled to the auto-pilot. VOR signals can also 
be indicated independently on two radio magnetic 


indicators, one of which is fitted to each side of 


the instrument panel. 


Marconi AD 708 receiver 

The marker receiver gives an overhead indica- 
tion as soon as the aircraft passes over the outer, 
middle or inner marker beacons on the ILS 
approach. These all operate on the same fre- 
quency (75 megacycles), each having a distinguish- 
ing modulating tone. Filters decide which signal 
is being received and these operate a circuit 
which lights the indicator lamps in the pilot's 
panels. 


Marconi AD 712 automatic direction finder 


The two most important features of the auto- 
matic direction finding equipment are the fixed- 
loop Bellini-Tosi system and the crystal-locked 
self-tuning system. Two-speed gear boxes drive 
the tuning mechanism by means of electro- 
magnetic clutches. To tune a station it is merely 
necessary to select the appropriate frequency on 
the control, leaving the actual tuning of the re- 
ceiver to be carried out by the appropriate com- 
bination of crystal oscillators. As the smallest 
step is 0.5 kilocycles, all beacons can be received 
without the aid of a fine tuning system, the band 
width of the transmitter being normally greater 
than 0.5 kilocycles. 


Ultra UA 56 intercom 


The intercommunication and mixing system is 
transistorized and requires only a 28 volt supply. 
An unusual feature is the application of the “ring 
main” principle to all crew station boxes, Further 


To the left of the navigator’s table the following equipment 
is installed: drift meter (far left) and Loran receiver (with 
rectangular cathode ray tube), two sets of indicators and con 
trol units for the Marconi AD 712 ADF, indicators for ambient 
air temperature, Mach number, bearing angle for the RMI 
of the ADF equipment, and for altitude ... and another 
intercom station box. 
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Behind the engineer's station is an impressive array of Marconi 
radio equipment. The two top rows each contain an AD 704 
VHF navigation receiver with Type 2642 bearing computer and 
ype AD 706 glide slope receiver, plus (far left) the Selcal supple- 
ment; third row, dual Type AD 305/AD 704 VHF multi-channel 
transmitter and receiver; below, the two AD 307 HF transmitter- 
receivers with modulator and power amplifier. 


intercommunication points are available in the 
fore and aft galleys, and at the nose-wheel and 
the hydraulic and electrical equipment bays. 


Murphy Mk.8B Rebecca distance measuring 
equipment and Loran receiver 

The main purpose of the DME is to enable 
the pilot to carry out his descent from cruising 
height so as to arrive overhead at the destination 
at an appropriate altitude for joining. For this 
reason a range of 200 miles at 40,000 feet is re- 
quired. The system employs a transmitter in the 
aircraft; this interrogates the ground beacon, thus 
obtaining the necessary return signal. A meter, 
which shows the distance of the aircraft from the 
ground beacon in nautical miles and also provides 
a left/right indication, is fitted to the pilot’s 
instrument panel. 

Loran, is a long-range hyperbolic tracking 
system presented on a cathode-ray tube at the 
navigator’s position on the flight deck. 


Trix TR 520 passenger address system 


Announcements can be made to the passengers 
in the main cabins by the captain from the flight 
deck or the cabin staff from the forward galley. 
The equipment can also be used for the relay of 
music. 


Ekco Type El 60 airborne search radar 


For storm-warning (detection of cumulo-nim- 
bus cloud formations) and navigational aid pur- 
poses (map painting of shore lines, islands and 
other topographical features) use is made of an 
Ekco E160 airborne search radar (power output 
60 kW) working in the 3.2-cm range (X-band). 
Fitted with a pitch and roll stabilized mirror of 
18 in. or 24 in. diameter, the equipment has a 
maximum of 120 nautical miles and an azimuth 
coverage of + 80 degrees. 


Decca/Dectra LF airborne equipment with 
Flight Log 

As a result of comprehensive trials over the 
North Atlantic by a Ministry of Supply Comer 2E, 
BOAC has decided to equip its entire Atlantic 
Comet 4 fleet with Decca/Dectra equipment, in- 
cluding Flight Log. The highly accurate Decca 
short distance navigation system (for distances of 
up to 300 nautical miles) will enable these air- 
craft to use the new westward climb-out path 
(Amber One Decca AID) to be introduced in 
the London Terminal Control Area on an experi- 
mental basis this summer. The Dectra equipment 
will enable precise position information to be ob- 
tained at all times over the North Atlantic (Dec- 
tra stations at Prestwick and Gander). 


Pa 


Jet operations pose a number of special radio 
problems, among them the need for increased 
range and simpler operation. The radio installa- 
tion has shown itself to be matched to the Co- 
mets performance and reliability in service. 


The Selective Calling adjunct to the HF receiver (Marconi, Type 
2880) contains musical reeds which, on receiving the tone allo- 
cuted to the aircraft, operate audio and visual warning signals in 
the flight deck. This informs the pilots that the ground station 
ires to communicate with them on a given channel. 
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Main components of the Murphy Rebecca Mk. 8B 
VHF distance measuring equipment: above,the TR 332 
transmitter-receiver: below, control unit and meter 
unit with circular scale (for distance) and left/right 
pointer (for heading). 










One of the five Ultra UA 561 station boxes for inter- 
com aboard the Comet 4. All radio communications 
and navigation signals can be heard by each member 
of the crew. 

































Airborne Electronics 


| 
} 
| 
haw 





By R. V. Bruland, Collins Radio International, Geneva 


With the introduction of new types of high 
performance turbojet and prop-jet aircraft, 
the designers of electronic flight control 
systems have been given a new set of perfor- 
mance requirements which are more severe in 
all respects than for the slower piston-engine 
types. Higher speed imposes the requirement 
for faster response to signals from sensing 
elements, and a higher degree of precision in 
translating these stimuli into command 
forces for control of the aircraft. In some 
cases it has been necessary to develop new 
types of transducers to more accurately 
measure position, velocity, or acceleration 
and convert it to the proper form to provide 
adequate stabilization of the electronic/kine- 
matic control loops. 

Since response of a jet aircraft to control 
surface movement varies considerably over 
the wide range of airspeeds and altitudes 
through which they operate, it may in some 
cases. be necessary to use Mach-number or 
altitude transducers, or both, to automati- 
cally vary control sensitivity. Directional 
instability under certain flight conditions is 
not uncommon in jet aircraft. A“‘yaw damper” 
feature is now available as a part of the flight 
control system to counteract this effect. 

Terminal area navigation includes three 
principal phases: 

1. Entry of aircraft into the terminal area and 
alignment with the approach path. 

2. Progress along the approach path to 
approximately 200 feet altitude above the 
terrain. 

3. From 200 feet to visual breakout and 
landing. 

Under IFR conditions, only phase 2 is 
presently being satisfactorily accomplished 
on a routine operational basis. Rapidly 
increasing air traffic in the vicinity of the 
larger air terminals has created a demand for 
a higher frequency of runway utilization, 
which will require drastically lowered mini- 
mums, or ideally, truly all-weather approach 
and landing operations. The urgency of this 
problem is being further accentuated by the 
introduction of jet aircraft, adding the impor- 
tant economic and operational factor of very 
high fuel consumption rates at low altitudes. 
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The co-pilot’s flight instruments in a Lockheed Electra 
immediately in front of the control column are the 
Approach Horizon and Course Indicator for the Collins 
IFS system; to their left the three marker indicator lights, 
also clock, airspeed indicator, master compass (plus 
RMI), turn-and-bank indicator and screen for Bendix 
radar. Far right are the altimeter and rate-of-climb indi- 
cator. 


N 
‘ AV/Loc 


APPR Control unit for the Collins AP 103 autopilot: top right, 
« the “‘engage’’ knob; top left, warning light to indicate 
>» ALTITUDE when the autopilot is disengaged (the actual disengage 
switch is on the control column): in the centre is the 
selector for four modes (plus altitude switch) and the 


turn control knob; left and right a trim control. 





Circuit for the Collins combined autopilot and Flight Director System (AP 103 with FD 105): 1. IFS Approach Horizon: 
2. IFS Course Indicator; 3. amplifier and steering computer; 4. signals from remote compass; 5. signals from VOR/LOC 
receiver; 6. signals from glide slope receiver; 7. autopilot control unit; 8. trim indicator; 9. autopilot amplifier; 10. baro- 
metric altitude control; 11. vertical reference (gyro system); 12. inertial sensors: 13. calibration control; 14. trim tab 
servo; 15. elevator servo; 16. rudder servo; 17. aileron servo; 18. quick disconnect: 19. emergency disconnect. 
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The ultimate solution of the terminal area 
problem cannot yet be clearly foreseen. In 
recent years, however, considerable progress 
has been made in the development of auto- 
matic air traffic control systems, using 
modern data processing equipment. It is 
probable that the present time-consuming 
radio-telephone system for ground-air com- 
munications will eventually be replaced by 
high speed data transmission equipment, 
operated in conjunction with the automatic 
control system. 


Automatic landing systems, which have 
been under development in both the United 
States and the United Kingdom for several 
years, show great promise as methods of 
increasing the frequency of approach and 
landing operations under adverse visibility 
conditions. By reducing the number of pro- 
cedure turns during phase | (entry into the 
terminal area and alignment with the 
approach path), considerable savings of 
time and fuel can be effected. By providing 
accurate control of the aircraft during 
phase 3 (final approach from the middle 
marker down to and including touchdown), 
landing operations may be greatly accelerated 
during minimal ceiling and visibility con- 
ditions. 


The use of guidance signals from a con- 
ventional ILS installation, with a properly 
designed approach coupler and automatic 
pilot system, make possible automatic ap- 
proaches which are entirely acceptable. Under 
experimental conditions, such approaches 
have been made automatically all the way to 
touchdown, but due to inherent limitations of 
the ILS system, particularly during phase 3, 
ILS approaches in scheduled operations are 
now continued only as far as the prescribed 
minimum altitude (usually 200 feet), after 
which the pilot must either continue the 
landing manually by referring to visual aids, 
or execute an overshoot maneuver. 


There are several schools of thought as to 
the most desirable manner of overcoming 
these limitations to provide fully automatic 
landings. In the British B.L.E.U. (Blind 
Landing Experimental Unit) system, the best 
combination of lateral and vertical guidance 
systems is used during each of several 
segments of the approach and landing path, 
with automatic switching of systems between 
segments to provide continuity of control. 
The Bell Aircraft Corporation’s system uses 
a ground-based precision tracking radar, 
with data processing equipment, properly 
programmed to compute control commands, 
which are transmitted to the aircraft on ILS 
frequencies. Although these and other auto- 
matic landing systems differ in their method 
of deriving information regarding the air- 
craft’s deviation from the proper approach 
ind landing path, they all use a flight control 
system aboard the aircraft as a means of 
processing deviation and attitude information 
nd developing and applying properly coordi- 
ited forces to the aircraft’s control surfaces. 








The modern electronic flight control system, 
then, is capable of providing both en route 
and terminal area control, using existing faci- 
lities and procedures. It can also be adapted 
for operation with more advanced techniques, 
such as atomatic landings, when the technical 
means become generally available. Addition 
of auxiliary circuitry may be necessary in 
some cases, such as an automatic flareout 
control, set into operation by a selected 
response from a radar altimeter or distance 
measuring equipment, or perhaps by a signal 
from a marker beacon. Although the experi- 
mental automatic landing systems referred to 
above have been in operation for some time, 
and several thousand landings have been 
successfully accomplished with them, a great 


A procedure turn on IFS 





Final phase of the right-hand turn on 
to the reciprocal: the VOR radial is at 
45 to the momentary heading and to 
the left of the momentary position (see 
course bar). As the turn is being flown 
with the correct bank, the steering 
pointer on the Approach Horizon is 
centred. In coming out of the turn the 
pilot merely has to make sure that the 
steering pointer remains in the centre 


position, 


The aircraft has left the VOR radial on a 
heading of 45 . The course bar has therefore 
moved to the right; the arrow below the circle 
still points towards the VOR station. 


When flying away from the VOR station, the 
pilot sees from the direction of the arrow 
below the circle on the lower instrument 
(Course Indicator) that this station is behind 
him; his heading is 90°. The aircraft is also 
exactly on the 90 VOR radial, as indicated 
by the central position of the course bar. 














deal more research is required before they 
will be used for routine IFR landings. 

One of the principal factors in determining 
the acceptability of an automatic landing 
system for scheduled airline use will be an 
accurate appraisal of its reliability, which 
must be based on a statistical analysis of 
failure rates of both ground and airborne 
equipments. A high degree of equipment 
reliability, together with instrumentation 
which will permit the pilot to adequately 
monitor system performance throughout the 
approach and landing will be essential in 
developing pilot confidence in the system. 

It is not sufficient for the pilot to be able to 
monitor only the outer loop of the control 
system, which contains only position informa- 


{ 
















The aircraft is back on the ori- 
ginal VOR radial with a head- 
ing of 270 and flying towards 
the VOR station: course bar 
and steering pointer are in 
central position. 
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A Boeing 707 makes an automatic landing by the Bell Aircraft Corporation system: the ground equipment seen on the 
radar equipment for measuring distance, height, speed and course of the approaching 
aircraft: 2. a computer, which continuously compares these data with the standards for optimum landing approach; 
3. a radio transmitter to pass corrective signals to the automatic control system aboard the aircraft. 


right of the picture includes: 1. 


tion. He must also be able to verify correct 
performance of other factors which contribute 
to normal system operation. 
modern electronic flight control design is the 
Collins AP-103 system, which includes the 
FD-105 Flight Directorasanintegral part ofthe 
system. Since the same computer circuits 
provide control signals for both instrument 
and flight control functions, the instruments 
give an accurate indication of control system 
performance. Aircraft position, attitude, and 
heading information, as well as_ steering 
command information, are shown in a logical 
pictorial presentation on two instruments: 


The Course Indicator provides a**plan view” 
of the situation, combining aircraft heading, 
desired heading, headingerror, radio deviation, 


selected course, and ambiguity (in the case of 


VOR navigation). These factors are combined 
in the Collins Course Indicator to make a 
“plan view” presentation, showing the aircraft 


Typical of 


position and heading with relation to the 
desired heading and VOR or localizer course. 
The Course Indicator also includes knobs for 
setting in desired heading and selected VOR 
course, plus a flag which monitors normal 
functioning of the heading reference system. 


The Approach Horizon combines pitch and 
roll information with a glide slope deviation 
indicator and a_ steering pointer which 
displays computed steering command infor- 
mation. Under IFR conditions, this “*forward 
view’ instrument provides the attitude and 
vertical position information which a pilot 
normally obtains under VFR conditions by 
visual reference to the horizon, the runway, 
etc. The psychological advantages of this 
presentation, particularly during ILS ap- 
proaches, are obvious. The Approach Horizon 
also contains flags which warn of malfunction 
of the glide slope, localizer, vertical attitude 
reference, and steering computer functions. 


Diagram of the blind landing procedure designed by the Royal Aircraft Establishment’s Blind Landing Experimental Unit: 
with autopilot switched on the aircraft flies at constant altitude from A to B, following the signals from the localizer 
receiver and the barometric altitude control. At B it is “picked up” by the glide slope beam and guided to point C. 
Here the signals from the two magnetic leader cables take the place of the localizer signals, but the aircraft remains on 
the glide slope until D. Beyond D the glide slope receiver is disconnected, and the aircraft now approaches the runway 
at a fixed (optimum) attitude. At £ a highly sensitive radio altimeter goes into action, gradually increasing the aircraft's 
angle of attack and thus flattening out the flight path. At F any drift angle present (difference between magnetic heading 
and course) is eliminated, whereupon the aircraft touches down at G and taxies out under manual control (to point #7). 
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A third indicator displays trim conditions 
of the three major control surfaces. 

This combination of instruments provides 
the pilot with an accurate and complete 
integrated picture of his aircraft’s position. 
attitude, and heading, as well as a continuous 
visual check on the operational status of the 
major components comprising the system. 

Reliability of airborne equipment has been 
the subject of intensive investigations in 
recent years. In designing the AP-103 Auto- 
matic Flight Control System, Collins engineers 
eliminated all vacuum tubes, which have 
always been responsible for the majority of 
airborne equipment failures. In their place, 
highly efficient transistors and rugged magnetic 
amplifiers have been combined to produce 
virtually trouble-free computer and amplifier 
units. New types of Glide Slope and VOR 
LOC receivers utilize the latest design tech- 
niques to achieve high standards of efficiency 
and reliability by means of circuit simplifi- 
cation. As a natural consequence of these 
improvements, the new equipments are also 
much smaller and lighter in weight than their 
predecessors. 

In those instances where, due to the neces- 
sarily delicate nature of certain components, 
a higher than normal incidence of failure is 
expected, redundant circuits or units may be 
provided. As an example, dual flight director 
systems have been specified in many jet air- 
craft, in order to provide both pilots with 
complete, independent navigation instruments. 
Because of its highly flexible design, either 
flight director may be connected through 
selector switches to the Automatic Flight 
Control System at will. In the steering 
computer, modular magnetic servo amplifiers 
may be paralleled if desired. In the event of 
failure of any single component of one 
amplifier, the other will continue to function 
normally. Only selected, highest quality 
components are used, and all airborne equip- 
ments are mechanically designed to withstand 
rigorous testing over broad ranges of tem- 
perature, humidity, and vibration. Production 
quality is continuously policed by a special 
group of quality control experts. 

Operational use of fully automatic landing 
systems is an inevitable consequence of the 
rapid parallel advances of aeronautical tech- 
nology and airways utilization, and its ulti- 
mate realization will be merely a matter of 
properly applying presently known tech- 
niques. One of the principal remaining 
hurdles is a psychological one, and investi- 
gations are now in progress to help overcome 
it by further improving monitoring tech- 
niques and equipment reliability. It is 
expected that these improvements in both 
airborne and ground portions of the auto- 
matic landing systems, plus the use of 
auxiliary monitoring means, such as conven- 
tional ILS, GCA, and precision terminal area 
radar in conjunction with airborne ATC 
contribute to the 
truly 


transponders will all 
accomplishment of the ultimate goal 
all-weather flying. 
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WORLD'S MOST MODERN VETLINER— BUILT BY DOUGLAS 


A new and breath-taking perspective on the world of travel 
—as well as on the sun above you—can be yours now 
that the Douglas DC-8 Jetliner will be in regular commercial 
service this year. Because it is years ahead in design and 
passenger comfort, flight in the DC-8 will be unlike anything 
that exists today ... unbelievable speed... flight high 
above the weather . . . supreme relaxation aloft, 

In addition, the Douglas DC-8 Jetliner will bring you a 
history of dependability and experience ... a heritage which 
makes airlines, pilots, and passengers “look up to Douglas.” 


Sunset from the stratosphere — the beautiful domain of the DC-8 


These famous airlines already have purchased the DC-8: 
ALITALIA-Linee Aeree Italiane »« DELTA AIR LINES « EASTERN 
AIR LINES « JAPAN AIR LINES « KLM ROYAL DUTCH AIR LINES 
NATIONAL AIRLINES e NORTHWEST ORIENT AIRLINES e OLYMPIC 
AIRWAYS « PANAGRA « PANAIR DO BRASIL « PAN AMERICAN 
WORLD AIRWAYS « SAS—SCANDINAVIAN AIRLINES SYSTEM 
SWISSAIR « TRANS-CANADA AIR LINES « TRANS CARIBBEAN 
AIRWAYS « TRANSPORTS AERIENS INTERCONTINENTAUX 
UNION AEROMARITIME DE TRANSPORT e UNITED AIR LINES 
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TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: Receiver, 6.8 Ibs.; Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 
Indicator, 1.3 Ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 


As every pilot knows, a reliable ADF is still a basic and useful 
navigation aid. Throughout the world there are some 60,000 
transmitters that offer pin-point guidance, over land and sea. 
ARC’s Type 21A ADF can be depended upon for precision 
homing under long-continued use in humid tropics, frigid north- 
lands or burning deserts. It is one of ARC’s outstanding con- 
tributions to air navigation. Its low weight (less than 20 pounds) 
and compactness make dual installations practicable even in 
light twins. If you plan to modernize existing equipment or are 
purchasing a new aircraft, specify the Type 21A for a long 
term investment in air safety. 

Ask your ARC dealer for a quotation on this and any of the 
other ARC equipment listed below. 


CAA Certificate No. 1R4-9 U.S. Military: AN/ARN-59 British Certificate of Approval VC-78 


ircraft Radio Corporation Boonton, nN. J. 


Dependable Airborne Electronic Equipment Since 1928 


OMNI/LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS © COURSE DIRECTORS © LF RECEIVERS AND LOOP DIRECTION FINDERS 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 T0 360 CHANNELS) © INTERPHONE AMPLIFIERS © HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 


Exclusive export representatives (except Canada): Sterne, Carr and Farr Company, 425 Fourth Avenue, New York 16, N.Y., U.S.A. 
Cable address: ‘'Staraero” 

















Already being 
delivered to several 
N.A.T.O. countries 


Fire Control System for 40 mm guns 


CONTRAVES ITALIANA S,A ROMA 





PLESSEY 





CUTS COST OF 


RADIO TELEPRINTER OPERATION. 











New PVR. 500 Fixed Station Dual Diversity 











FEATURES: 


Built-in metering arrangements provide for 
checking, setting up and monitoring of all 
important circuit functions. Direct operation 
of up to 3 Teleprinters; no keying relays are 
used, thus ensuring maximum reliability and 
freedom from radio interference. Five 
separate channels are pre-set and crystal 
controlled. Channel selection can be effected 





Plessey 











by the operation of one switch, while provision 
of crystal trimmers ensures that the frequency 
is exact. 

The channel selector switch can be motor 


Radio Teleprinter Receiving 
Terminal for H.F. 2-30 Mc/s. 


The low initial cost and relatively simple installation of the Plessey 
PVR.500 Terminal makes possible Radio Teleprinter links where pre- 
viously they would have been uneconomical. Designed in collabo- 
ration with International Aeradio Ltd., the equipment is particularly 
suitable for regional point-to-point communication and meteoro- 
logical broadcast at airports, also for Press Agency and similar work. 
Some of its many outstanding features are detailed below. 


A comprehensive brochure is available on request. Please ask for 
Plessey Publication No. 168. 


150-1200 c/s are catered for by Wide Band 
Discriminators. Narrow Band input Filters, 
plus Discriminators, ensure true F.M. de- 
tection with increase in signal to noise ratio. 


driven from the rear of the pre-selector unit, Rapid diversity switch action on small 


thus permitting remote control. Full remote 
control facilities are available. Complete 


signal differential over wide range of inputs. 
suppression of weaker diversity 


F.S.K. Transmissions of differing shifts of signal. 


ELECTRONIC 
THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX - TEL: ILFORD 3040 


AND EQUIPMENT GROUP 


Overseas Sales Organisation: Plessey International Limited - Ilford - Essex - England - Tel: Ifford 3040 
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A Weapons System without Weapons 


Global weather reconnaissance by USAF jet transports 


The exploration of the troposphere and the 
stratosphere, and the determination of major 
weather developments on a global basis have 
always been the concern of aviation. But 
meteorology is of vital importance not only 
to military and civil flying, but also to the 
whole national economy, which can draw 
great profit from a fast-working, world-wide 
weather observation Hurricanes, 
floods, droughts or cold spells cause millions 


system. 


of dollars worth of damage every year in 
many countries, not to mention the losses 
which certain branches of the economy (agri- 
culture, building, etc.) suffer through unre- 
liable or tardy weather forecasts. 

It is therefore not surprising that the de- 
mand for improved ‘“‘meteorological recon- 
naissance” should have arisen in the United 
States, with its very varied climatic conditions. 
Artificial earth satellites equipped with tele- 
vision cameras and other optical recording 
instruments to observe weather developments 
from a great height are a substantial step for- 
ward. Jnteravia drew attention to this possi- 
bility more than two years ago', and the 
successful launching of the Vanguard weather 
satellite in February 1959 has confirmed the 
earlier prediction. 

Earth satellites orbiting at altitudes of 
hundreds or thousands of miles can make 
optical observations, or at best radiation 
measurements, only above the cloud layer. 
They cannot detect the details of what takes 
place in the lower layers of the atmosphere. 
This gap is now to be closed by a different 
system, which was first revealed to the public 
at the recent Bendix engineering conferences 
in Frankfurt and Paris®. 

Under contract to the Wright Air Develop- 
ment Center, Bendix has developed a com- 
plex, airborne weather observation system, the 
4N/AMQ-15, for installation in the USAF’s 
jet transports. Boeing is providing the air- 
frame for testing the AN/AMQ-15 and is 
later to supply a larger number of KC-135s 
to take the production weather reconnaissance 
system. Flying weather stations of this kind 

' “The Artificial Earth Satellite—Past, Present, and 


Future”, by S.F. Singer, in /nteravia No. 12, 1956, p. 956, 


ele, 


Cf. Interavia No. 3, 1959, pp. 295—296. 


will enable the U.S. Air Weather Service to 
receive constant meteorological and geophys- 
ical data from throughout the world and 
instantly pass them on to military and civil 
the National Weather 


Bureau and various research centres. 


aviation services, 


* 


Bendix Systems Division is to receive more 
than $30,000,000 under a three-year develop- 
ment contract for the AN/AMQ-15, a project 
to which the Air Force attaches the greatest 
importance, for obvious reasons. Long-range 
bombers, aircraft carrier units, airborne units 
and tactical missile groups can all operate 
with reduced risk and... lower cost, if the 
weather conditions throughout their opera- 
tional zone are accurately known. Needless 
to say, such a development would also benefit 
the air transport industry. At the moment, 


however, this is a purely military project, 


which—in view of its extensiveness and its 
urgency —is being treated as a weapons sys- 


tem, although the KC-135s equipped with 
AN/AMQ-15 will harm no-one. At any rate 
the four-jet mother aircraft with its complete 
weather reconnaissance system bears the 
USAF designation WS-460L. The contract 


has been awarded by the Aerial Reconnais- 
sance Laboratory, Wright Air Development 
Center, and bears the number AF 33(600)- 
37984. So much for a description of the new 
project. But how do Bendix and the Air Force 
envisage the flying weather laboratory in 
detail ? 
From the 


beginning both have clearly 


realized that the planned airborne system 
must be capable of doing more than measure 
pressure, air temperature, humidity and wind 
force, as is done today. Instead a total of thir- 
teen different meteorological and geophysical 
parameters are to be measured along the 
namely: 
7. albedo 


whole flight path, 


1. pressure 


2. temperature 8. turbulence 
3. atmospheric 9. ozone 
electricity 10. D-value 
dew point 11. visibility 
5. icing rate 12. wind 


6. atmospheric _—13. index of refraction 
content 
Eight of these values (pressure, temperature, 
dew point, wind, albedo, turbulence, ozone 
and index of refraction) will also be measured 


range 


intermittently over a wide altitude 


Fig. 1: Cutaway drawing of a Boeing KC-135 jet transport equipped with the Bendix AN/AMQ-15 weather reconnais- 
sance system. 
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Fig. 2: The arrangement of the principal measuring equipme 


from ground level up to 150,000 feet — with the 
aid of rocketsondes and dropsondes. In addi- 
tion a vertical scanning radar will detect and 
automatically record the upper and lower 
limits of cloud layers. A horizontal scanning 
radar will detect storm formations up to 150 
miles from the aircraft; its information will 
be handled by a semi-automatic processing 
system, which will provide size, shape, inten- 
sity and movement of the storm front. 

This complex equipment will be carried 
aloft for periods of 12 hours by aircraft flying 
at speeds of up to Mach 0.95 and altitudes 
of 55,000 feet. A single mission of this kind 
can cover a range of 4,800 nautical miles. 
Hence a relatively small number of such high- 
speed, far-ranging jet transports could cover 
the whole globe within a short space of time. 
So that the information collected during a 
flight can be passed to the Air Weather Ser- 
vice in a useful form and as quickly as possi- 
ble, the many data will be processed, coor- 
dinated, stored and recorded on magnetic 
tape aboard the aircraft. Synoptic and opera- 
tional data will be transmitted in digital form 


over secure radio communications to USAF 


The data processing and test equipment aboard the 
centre, the Weather Technician, and left 


Fig. 4 
Weather Observer: 
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ground stations during flight. Research data 
and air samples of general interest will be 
stored for retrieval and analysis after landing. 
No wonder that an aircraft the size of the 
100-ton-plus Boeing KC-135 is required to 
carry complicated and extensive equipment 
over intercontinental distances. 


* 


The aircraft to carry the complete AN 
AMQ-15 system is shown in Figs / and 2. The 
whole fuselage will be packed full of equip- 
ment of all kinds, and the skin will bristle 
with probes, ducts and other measuring in- 
struments. Inside the nose of the aircraft, 
behind a dielectric cover, will be a C-band 
radar whose horizontal scan will cover a sec- 
tor of 240° and follow storms within 150 miles 
for periods of 15 to 20 minutes. A camera PPI 
will provide a permanent record of storm 
clouds. An observer seated in front of a second 
radar scope will constantly follow the size, 
shape and movement of such clouds. By 
means of a joystick he can position an elec- 
tronically generated ellipse over any storm 
area and adjust it to match the storm. The 
data thus obtained, tegether with the observ- 


aircraft. At right, in front of the angled console, is the 
the Air Sampling Operator. 
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Fig. 3: Towards the rear of the fuselage is the dispenser 
for the rocketsondes, followed by a similar dispenser for 
the dropsondes. 


er’s assessment of intensity, are then inserted 
into the airborne data processing system. 

Behind the cockpit are the dual antennas for 
the K-band radar, one looking upwards and the 
other downwards, to measure the top and 
base of cloud up to an altitude of 100,000 feet. 
Its signals are recorded on a film, processed 
during flight, which will show cloud strata to 
an accuracy of + 500 feet. The video signals 
from the two antennas will be converted into 
digital form and inserted into the data pro- 
cessing system to compute percentage of 
cloud cover. 

On the sides and below the fuselage nose 
will be probes for temperature and pressure 
measurement, for measuring ice formation, 
air conductivity and condensation nuclei. 
A systematic measuring of conductivity and 
the concentration of condensation nuclei in 
the atmosphere could yield important infor- 
mation on the relationship between atmos- 
pheric electricity and weather conditions. 
The forward position of the fuselage also 
carries equipment to measure dew point 
(automatic mirror hygrometer), the index of 
refraction (X-band refractometer), the elec- 
tric field (radio-active probe), ozone content 
and albedo (rotating 


(iodine dosiometer) 


mirror photometers scanning upwards and 
downwards). Visibility will be determined by 
utilizing a light path of some 100 feet from 
the front to the rear of the aircraft. Air scoops 
on top of the fuselage will collect samples. 
which will then be compressed and stored for 
subsequent analysis. Part of this air will be 
analyzed during flight by a mass speciro- 
meter. 

To enable measurements to be made at a 
still greater altitude, it is planned to use two 
dozen rocketsondes, which will be dropped 
from a dispenser (Fig. 3) at the rear of the 
fuselage at intervals of some 200 miles and 
launched vertically by means of a parachute- 
stabilized system. Each rocketsonde will be 
approximately 6 feet long, 6 inches in dia- 
meter, and weigh 120 Ib. It will consist of a 


launch tube stabilized by three parachutes, 











dl 








Fig. § 
experimental installations. 


the actual carrier rocket inside this tube, and 
the instrument package inside the rocket nose 
cone (Fig. 6), which will be recovered by 
further parachutes. When the rocket has 
climbed to 150,000 feet, a protective nose 
cone over the instrument package is dis- 
carded, whereupon the instruments begin to 
descend on the parachutes at an initial speed 
of 200 ft./sec. Measurements below the air- 
craft are made by means of dropsondes 
released from another dispenser. These, like 
the rocketsondes, are released by a timer pro- 
grammed by the weather observer. 

A vital and weighty part of the AN/AMQ-15 
is the airborne data processing subsystem —an 
electronic laboratory consisting of several 
units (Fig. 4), the heart of which is a multi- 
purpose digital computer. The latter receives 
all sensor data, including those transmitted 
by the rocketsondes and dropsondes, corrects 
them and processes them, together with 
reference data from the aircraft. All data thus 
““digested”’ can be stored on magnetic tape. 


Fig. 6; Instrument package for a rocketsonde. 
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Raw data are also recorded to prevent loss 
of information in the event of malfunctioning 
of the computer. Synoptic information for in- 
flight transmission can be held, if necessary, 
until communication conditions are satis- 
factory. 

The weather reconnaissance crew, working 
in the pressurized cabin, consists of three 
members: the Weather Observer already men- 
tioned, who is responsible for the whole oper- 
ation; a Weather Technician, who carries out 
pre-flight and in-flight tests of the equipment 
and prepares messages for transmission to the 
ground; and finally the Air Sampling Operator, 
who will control and monitor the sampling 
subsystem. 


So much for details of the airborne equip- 
ment. One important point, however, should 
not be overlooked. Though the AN/AMQ-15 
system has been designed in conjunction with 
Boeing’s Transport Division (as suppliers of 
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Foreground, the Boeing KC-135 which is to be used as carrier aircraft for the AN/AMQ-15 equipment: behind, the Boeing 707 prototype which will flight test the first 


the aircraft), it has from the outset been laid 
out so as to be compatible with other carrier 
aircraft. It may be that some day even sche- 
duled passenger or cargo aircraft may carry 
parts of a similar weather reconnaissance 
system, thus greatly extending the network of 
flying weather stations. 

For the moment, however, this is a purely 
military project, as is also revealed by the fact 
that the AN/AMQ-15 can be used in conjunc- 
tion with the USAF’s WS 433-L data pro- 
cessing system and WS 456-L global com- 
munications network. And military thorough- 
ness has been applied in planning the develop- 
ment programme for years ahead. Phase | of 
this programme will establish the feasibility 
of the selected techniques and finalize the 
design choice for prototype development. 
For this purpose test flights will be made in 
the Boeing 707 prototype. Phase II will then 
see the construction of equipment prototypes. 
Assuming that the flight tests in the Boeing 707 
prototype reveal that the choice of the KC-135 
is the right one for the carrier aircraft, four 
production models can be equipped with the 
first complete prototype elements of the 
AN/AMQ-15 and be ready for flight testing 
by the 30th month after the beginning of the 
programme. Meanwhile the rocketsondes 
will be tested at military firing ranges, and 
training programmes and logistic planning 
will be carried out concurrently with final 
prototype development and manufacture. By 
the 33rd month after the beginning of Phase I, 
prototype testing would be completed and 
final decisions taken on the future of the 
AN/AMQ-1S. 

The present report has given a glimpse of 
the genesis of a modern “weapons system 
without weapons’’, and it is hoped that a later 
article will be able to describe the testing of 


these flying weather stations. 
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When landing a 15-ton high-performance 
fighter on a 7,000-foot runway under all- 
weather conditions, the pilot must consistently 
touch down within the first 1,000 feet of the 
runway. This means that he must fly the final 
approach along the proper glide slope at the 
optimum airspeed. 

Summaries of aircraft accidents for the 
past five years indicate that flying the final 
approach is a more difficult task than it might 
appear. Over 30 percent of all accidents in the 
U.S. Air Force and the U.S. Navy have 
occurred during some phase of landing. These 
accidents fall into one or more of the follow- 
ing categories: 

1. Undershoot (collision with the ground). 


Hard landing (either late attempt to flare, 
or not enough speed to flare, or fast at 
flare: balloon and subsequent stall from 
5 to 10 feet above runway). 


3. Stall during the approach (steep turn either 
because of close downwind or overshooting 


Alpha (x) is the symbol for angle of attack, i. e., the 
angle between the mean aerodynamic chord of an airfoil 
and the relative wind, or practically speaking, the angle 


between the longitudinal axis of the fuselage and the 
flight path. 


Fig. 1 


By C22, 
A Divisio 





The Alpha Approach’ 


“Chuck” Myers, Jr., Engineering Test Pilot, Convair, 
1 of General Dynamics Corporation, San Diego, Calif. 


““Chuck"’ Myers is an Engineering Test Pilot for Convair, Vice President of the Society of Experimental 
Test Pilots, and Project Director of his own consulting business, Aerocounsel. He received a B.S. in 
Mechanical Engineering from Lafayette College in 1949. He graduated from Army Air Corps flight 
training in 1944 and from Navy flight training in 1951. During World War II and the Korean War he 
accumulated over a hundred combat missions as an Army and Navy pilot, respectively. 

In 1954 C. E. Myers graduated from the Navy School of Test Pilot Training. After two years as a 
Navy test pilot he resigned to become project pilot on the XFY-1 ‘‘pogo stick’’. Since September 1956, 
“Chuck” has served as a test pilot for the F-102A and F-106A all-weather interceptors. Ed. 


crosswind, or incorrect airspeed/gross 


weight relationship). 

4. High sink rate (traffic pattern was so tight 
that there was insufficient time for a rea- 
sonable glide slope. Pilot forced to per- 
form power-off tight turn to final). 


“7 


Overshoot (ran off far end of runway be- 
cause the aircraft was too high or too fast 
over the fence). 

Nearly all of these accidents are classed 
100°, Pilot Error’’. Is this then an indication 
that our fourth generation pilots are unequal 
to the task of flying the present breed of 
fighter aircraft ? Perhaps this is the case. How- 
ever, before passing judgment let us review the 
problem which faces the modern fighter pilot. 


Variation in aircraft gross weight 


The landing gross weight of today’s fighter 
aircraft may vary as much as 10,000 pounds 
through the expenditure of fuel and/or weap- 
ons during the course of a mission. The opti- 
mum wings-level approach speed varies about 
two knots per thousand pounds. The recom- 
mended landing approach speed is based on 
a typical landing gross weight. Pilots will not 


of the Century Series, plotted against airspeed (in knots) and gross weight (in pounds). 
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generally fly at less than the recommended 
approach speed when below the typical 
weight; however, they will usually add an 
excessive amount for safety when approaching 
in a heavy condition. Landing with an extra 
ten knots increases the kinetic energy which 
must be dissipated by about seven percent. 
Whether or not this is of consequence depends 
on runway length and condition; at the very 
least it increases tire wear considerably. 

More important, if the pilot uses his normal 
flare technique, touchdown will be delayed 
until the speed deteriorates to a normal value 
for touchdown. Ten knots of excess airspeed 
at the flare will amount to a loss of 1,500 feet 
of runway during the ensuing “float”. This 
condition establishes a perfect environment 
for the ‘“‘balloon” and stall type of accident. 
The net result of 10 knots of excess speed will 
vary from excessive tire wear to structural 
failure either from a hard landing or rolling 
over rough terrain after slithering off the 
end of a wet runway. 
Bank angle 

The added dynamic load, or increased g’s, 
in a turn has the same effect as increasing the 
gross weight would have on the performance 


Power required and military power thrust available for a typical USAF fighter Fig. 2: Cockpit presentation for an Instrument Landing System approach. 

















of the aircraft. In order to maintain the opti- 
mum approach angle of attack when rolling 
into a turn, the airspeed must be increased by 
applying additional power or by increasing 
the angle of descent. The required increase 
in speed is related directly to the dynamic 
load which, in a balanced turn, is equal to 
| divided by the cosine of the angle of bank. 
The dynamic load increases slowly in shallow 
banks, reaches a value of 2 g’s at 60 degrees, 
and builds up rapidly as the bank becomes 
still steeper (see Table). 


With most fighters, the optimum angle of 


attack can be maintained in turns by applying 
enough power to increase the airspeed about 
six-tenths of a knot for each degree of bank 
up to 40 degrees. In steeper turns it would be 
advisable to raise your speed by at least | 
knot per degree of bank. The power should 
be increased while rolling into the turn; when 
rolling out, power must be reduced to less 
than that required for optimum wings-level 
speed in order to dissipate the extra speed. 
Not knowing exactly how much the speed 
should be increased for the different bank 
angles, the pilot usually adds too much and 
comes out of the turn fast with no choice but 
to return to a reasonable wings-level speed. 
Such a transition usually results in a high sink 
rate which is difficult to overcome, especially 
when one considers the slow acceleration 
characteristics of a turbojet engine. 


Stall speed 

The stall of an airfoil occurs when the 
character of the airflow changes abruptly from 
streamline to turbulent; separation occurs, 
circulation and lift deteriorate, and pressure 
drag increases. The point at which an airfoil 
stalls is strictly a function of angle of attack. 
The term “‘stall speed”? is meaningless until 
associated with a gross weight. The two may 
be combined to define a lift coefficient which 
in turn identifies the angle of attack. 


The pilot, to be aware of how near the air- 


craft is to a stall, must have either a plot of 


stall airspeed versus gross weight, or a cockpit 
presentation of angle of attack. The plot, to 
be complete, would have to be stall speed 
versus gross weight per angle of bank, whereas 
the angle of attack at which stall occurs is the 
same regardless of the bank angle. 


Power required and power available 


A typical set of power required versus power 
available curves for a jet fighter is presented 
in Figure /. Curve AE represents the power 
required at the minimum gross weight, while 
curve A” E” is a similar curve for the maxi- 
mum gross weight. The dash lines represent 
constant angles of attack. The angle of attack 
at which this particular airplane stalls is 20 
degrees. The optimum angle of attack for a 
landing approach has been determined to be 
12 degrees. Examination of the curves reveals 
the following facts: 


1. Less power is required to maintain level 
flight at B (170 knots) than at A (236 knots). 

2. To maintain level flight at D (126 knots) 
requires more power than to fly at either points 
A or B. 

3. The margin of power available for accel- 
‘ration is represented by the vertical distance 








Fig. 3: The U.S. Navy's optical landing system, as used aboard today’s aircraft carriers. 


between any point and the power available 
curve. This margin decreases with an increase 
in gross weight and/or angle of attack. 


4. The optimum approach speed varies 
with gross weight from 157 knots (light) to 
177 knots (heavy). Points C, C”, and C” have 
only one thing in common; they are all 
oriented on a line of constant angle of attack. 

Flying at angles of attack to the left of B 
B” has become commonly referred to as flying 
on ‘the back side of the curve’’. Most ap- 


proaches are made slightly on “‘the back side of 


the curve’’, but no further to the left than is re- 
presented by CC”. Suchan approach permits 
the pilot to cross the fence at a minimum 
speed consistent with safety and yet allows 
plenty of margin for acceleration should it be 
necessary to take it around. 


The stall area is difficult to define on some 
of the modern fighters; in any event, this area 
should never be approached since at typical 
landing weights there will be little or no power 
available for recovery from such a condition. 
For an airplane having characteristics as 


depicted in Figure /, a stall warning device, if 


installed, should be set to react when the angle 
of attack reaches line DD” (18°). The pilot 
responds to the warning by applying military 
power which will bring him back toward CC” 
without sacrificing altitude. The pilot of the 
high-performance fighter should have a men- 
tal picture of the comparable family of curves 
for his particular model, or he must have at 
least memorized a half dozen weight/airspeed 
thrust points in order to fly each approach at 
the optimum speed. 





Load Factor, and Stalling Speed in Turns 








Increase Actual stall 

—* Load factor in stalling based on 

speed 100 knots 
10° 1.02 0.5% 100.5 
20° 1.06 3.0% 103.0 
30° 1.15 7.0% 107.0 
40° 1.30 14.4% 114.4 
50° 1.56 25.0% 125.0 
60° 2.00 41.4% 141.4 
70° 2.92 71.0% 171.0 
80° 5.75 140.0% 240.0 


Approach flight-path angle’ 

There are basically two categories of ap- 
proach: 

1. Power approach with a glide slope of 
between two and four degrees. The rate of 
descent varies between 500 and 1,000 feet per 
minute. 


2. Idle power approach with a glide slope 
of between seven and ten degrees and a rate 
of descent between 2,500 and 3,500 feet per 
minute. 


The first type of approach should be flown 
at the optimum airspeed for the existing gross 
weight, a value which may be determined, 
when operating bomber or cargo-type aircraft, 
prior to beginning the approach by making 
reference to performance charts. This same 
power approach is currently being recom- 
mended for landing high-performance fighter 
aircraft. 

The second approach, preceded by a hard 
break and tight pattern, is a “tactical leftover” 
from World War II. It is usually flown by 
fighter pilots to demonstrate their skill but 
under the guise of being a safe approach since 
the field could be made should the engine quit 
while in the traffic pattern — an extremely rare 
happening with jet aircraft. Such an approach 
is a necessary part of the flame out pattern for 
fighter aircraft. The approach must be flown 
at twenty to thirty knots above optimum 
speed to allow for the flare, a maneuver which 
must be started at least 100 feet above the 
runway. 


Approach flight path aids 

There are three readily available means of 
aiding the pilot in flying a three degree flight 
path angle; they are: 

1. ILS (Instrument Landing System). 

2. Optical Landing System. 

3. PMOLA (Poor Man’s Optical Landing 

Aid). 
Item one, ILS, is the most commonly used 
means of establishing a correct glide slope 
during low visibility conditions (see Figure 2). 
When available, this system should be used for 


> The angle between the horizontal reference and a line 
representing the aircraft's flight path 
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Fig. 4: What the pilot sees in the PMOLA (Poor Man’s Optical Landing Aid) system during a landing approach: in 
the left-hand picture he is too high, in the centre picture too low, and in the right-hand picture dead on. 


landing under visual flight conditions. The 
Optical Landing System is standard equip- 
ment aboard aircraft carriers to aid in accom- 
plishing the most critical of all landing ap- 
proaches (see Figure 3). ““PMOLA” has been 
used successfully both day and night: it is the 
least expensive and complex visual system 
available (see Figure 4). The “Mirror” and 


“PMOLA” are especially attractive since 


neither adds to the weight or complexity of 


the airframe. Utilization of such systems when 
available does not decrease the pilot’s ability 
to perform a similar approach when the “aid” 
is unavailable: instead. it serves as a training 
device which develops a mental picture of a 


“proper approach”. 


Lift augmentation and approach speed 
When performing a power approach at a 
3-degree glide slope, a high-performance fight- 
er may have an attitude (angle between the 
longitudinal axis of the fuselage and the hori- 
zontal reference) of between 8 and 10 degrees, 
nose up. Analysis of the forces involved 
during such an approach reveals that the ver- 
tical component of the thrust vector is contri- 
buting between 600 and 800 pounds to the 
total lift of the system. This contribution 
allows the pilot to fly the aircraft about three 
knots slower than would be possible if the 
aircraft were flying in a level attitude. 


Another family of variables which the pilot 
must consider when determining the airspeed 
for a particular approach is the various 
devices employed to increase lift during low- 
speed flight: flaps, slats, boundary layer con- 
trol, combinations of all three devices. The 
final approach speed may vary as much as 
25 knots depending on the extent to which 


the above devices are used. 


In determining the approach speed for a 
particular configuration, the flight test agency 
|. stability; 2. con- 
power 


considers the following: 
trollabilitv: 3. stall characteristics; 4. 
available versus power required: 5. forward 
visibility; 6. desire to land as slowly as pos- 
sible; 7. sufficient speed to allow for flare. The 
published recommended approach speed is a 
practical figure for a typical gross weight. If 


the aircraft is to be landed at other than this 
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weight the pilot must add or subtract accord- 
ingly if he is to perform the approach at the 
optimum speed. 


Tools for the pilot 


The equipment available to the pilot of the 
high-performance fighter for solving the 
landing-approach problem is the same old 
airspeed indicator his father used twenty years 
ago. The kid who is all wrapped up in a 30- 
degree bank on a five-degree glide slope with 
70 percent fuel aboard and one-half flaps is 
expected to run through a mental calculation 
which will yield the optimum speed for this 
particular condition as well as tell him how 
far he is from a stall. The ungarbled word is 
that he is incapable of performing this task. 
If he had one additional piece of information 
available he could solve the problem in a 
second. The information to which I refer is 


angle of attack. Regardless of the angle of 


bank or gross weight, if the aircraft is at the 
correct angle of attack for the configuration, 
it will be at the optimum speed for the des- 
cribed flight condition. 

Utilization of angle of attack instead of air- 
speed is not a revolutionary idea. The Wright 
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Fig. 6: Author’s proposal for an angle- 
of-attack .indicator on the USAF’s 
future vertical panel. 














accomplish flight at the best lift over drag 
ratio (C,/Cp) in order to overcome a power 
deficiency. In later years we became more 
interested in speed than lift efficiency, hence 
the airspeed indicator, a wonderful device for 
navigation but a meager aid for a precision 
landing approach. 


Use of angle of attack during the approach 


During the turn from downwind to base 
the pilot slows the aircraft by reducing power 
and maintaining altitude until the approach 
angle of attack is reached. During the des- 
cending turn from base to final, power is ad- 


justed to maintain the approach angle of 


attack. In doing so, the airspeed which results 
will be the optimum airspeed for the current 
gross weight, bank angle, and normal acceler- 
ation. This same angle of attack will dictate 
the optimum airspeed during the final ap- 
proach. 

Experience has proven that the safest land- 
ing approach during visual flight conditions 
is the same as the approach which is flown 
under instrument conditions. This approach 
is characterised by a two and one-half to three- 
degree glide slope with sufficient power to 
maintain the correct approach airspeed. The 
common rule, “‘control airspeed with attitude 
and rate of descent with power’, applies 
specifically to flying an instrument letdown, 
not a landing approach, as some have inferred. 


A more practical approach technique is 
that prescribed by the U.S. Air Force Manual 
for Jet Instrument Flying; that is, make cor- 
rections to the flight path with elevator and 
change power to maintain the airspeed within 
limits of plus or minus five knots of target 
speed. This same technique is used to main- 
tain the desired angle of attack, with the 
limits being plus or minus one-half degree. 

The technique described will suffice to ac- 
complish an approach at optimum airspeed 
during flight through smooth air and when 
the angle-of-attack system is operating prop- 
erly. When flying through turbulent air the 
angle of attack will fluctuate considerably 
more than the airspeed indicator. During such 
periods the pilot should refrain from chasing 
the needle with power changes. The proper 
technique ts to note the average of the needle 
movement and adjust power accordingly. 
Never attempt to chase angle of attack by 
changing aircraft attitude. 

Pilots should not rely on the angle of attack 
presentation to the extent that they fail to 
recognize a system malfunction. Occasional 
crosschecks should be made of power, air- 
speed, and aircraft attitude; we can recognize 
a reasonable approach in terms of these items. 
The function of angle-of-attack information 
is to “‘optimize’’, not to serve as a guardian 
to be trusted and followed blindly. 


Additional utility 

An appealing aspect of a good angle-of- 
attack system is its utility. The same presen- 
tation which is used for landing will provide 











Fig. 7: Angle of attack and yaw detectors (mass-balanced vanes) on 


the standard test nose-boom. 


the pilot with an index for accomplishing the 
following for all altitudes and gross weight 
combinations: 

|. Maximum endurance speed; 

2. Best climb speed; 
3. Best cruise speed; 


4. Maximum distance glide. 


Very often items (2) and (3) are functions 


of engine performance as well as angle of 


attack. However, flying the angle of attack 
will allow operation at very near the correct 
speed, much nearer than can be accomplished 
by the present method of attempting to me- 
morize the performance figures for all alti- 
tudes and weights. Items (1) and (4) are func- 
tions of Cy/Cp and are therefore directly re- 
lated to angle of attack. It is evident that, if 
properly presented, the angle-of-attack indi- 
cator could become the most useful instru- 
ment in the cockpit. 


Presentation and sensing devices 


The presentation of angle of attack should 
be simple and direct. Figures 5 and 6 are my 
standard 
instrument panels and futuristic vertical dis- 
plays. I suggest that the dial type presentation 
be mounted near or in place of the airspeed 
indicator in the current “Sacred Six” arrange- 


recommendations for retrofit on 


ment. 


In flight testing, the most successful means 
of determining angle of attack has been 
through the use of a nose-boom-mounted, 
mass-balanced vane (see Figure 7). Such an 
installation has satisfactory response and 
exhibits a minimum error but is a bit too vul- 
nerable for use at an operational level. The 
two types which have been used to supply 
angle-of-attack information to fire-control 
systems during the past few years are shown 
in Figures 8 and 9. They are referred to as the 
“vane transducer” and “‘null-seeking probe” 
respectively. Both the vane type and the later 
versions of the probe are rugged and require 
little more care than the pitot tube of an air- 
speed system. The probe has better response 
characteristics in the low speed area than 
the vane, the latter being afflicted with lag 
and a tendency to overshoot. 





Fig. 8: Vane type angle-of-attack detecto 


Fig. 10: Type 83 angle-of-attack indicator and approach 
Courtesy, 


index on the instrument panel of a fighter 
Specialties Incorporated, U.S.A. 
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Fig. 9: Probe type angle-of-attack detector. 


Some current NATO fighters utilize a dial 
type presentation plus an “‘approach index” 
(see Figure 10). | have flown this system and 
have found it to be an effective aid during a 
visual approach in that it relieves the pilot 
from some of the attention he must allot to 
the instrument panel when flying either an 
angle-of-attack or airspeed dial mounted on 
the instrument panel. The approach index 
should not be flown exclusively but rather as 
a means of alerting the pilot to the fact that a 
change has occured; he should then scan the 
angle-of-attack dial to determine the magni- 
tude of the correction to be made. When fully 
understood and properly used, the “approach 
index” is a worthwile supplement to the angle- 
of-attack presentation. 


Summary 


As was previously stated, angle-of-attack 
instrumentation is not a revolutionary item; 
many pilots who have read this article have 
conducted evaluations of various systems 
during the past ten years. The results of the 
evaluations were not very gratifying. Most of 
these pilots are in agreement as to the poten- 
tial value of angle of attack. especially as a 
landing aid. However, they were dissatisfied 
with the response, accuracy, flyability, and 
presentation of the systems they evaluated. 

The lack of immediate success has created 
a false impression that angle of attack is of 
little value as a primary instrument. My own 
experience and that of many contacts during 
the past year has convinced me that angle-of- 
attack information is of great value to the 
pilot and, further, that there are systems 
available which perform well enough to war- 
rant installation in all fighter aircraft. 

To accomplish safe operation of high-per- 
formance aircraft during the landing approach 
I suggest the installation of either the PMOLA 
or the Mirror Landing System on all runways. 
Where such all-weather systems as ILS are 
available, pilots should be encouraged to 
utilize them for all landing approaches. | 
favor the installation of an available angle-of- 
attack system in all fighters and recommend 
that such systems be further developed to the 
point where angle of attack may relegate air- 
speed to its proper role. 
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As these lines go to print the North American 


X-15 rocket-powered hypersonic research air- 
craft is just beginning its flight testing. It is 
therefore too early to report on the first flights 
and their results in the present issue. However, 
information culled from works publications and 
photographs supplied by the manufacturers have 
been combined to present the reader with a pre- 
liminary report on this highly significant event, 
which is expected to make an important contri- 
bution to the development of manned glide 


vehicles with global range. Editors. 


... Scott Crossfield, North American test 
pilot, has been waiting for this decisive 
moment for half an hour. Hermetically sealed 
off from the outside world, packed in a special, 
made-to-measure space suit and harnessed 
to a rocket ejection seat, he keeps his eyes 
glued on the X-15’s instrument panel. In 
another few seconds his rocket aircraft will 
drop like a stone, gradually right itself and 
begin to respond to the controls. The alti- 
meter in the eight-jet Boeing B-52 mother air- 
craft which has carried the X-15 under its 
starboard wing up into the stratosphere shows 
38,000 ft. On a television screen the crew of 
the mother aircraft watches the X-15’s pilot 
and his last “take-off” preparations. Cross- 
field has been sitting in the confined, pro- 
fusely instrumented pressure cockpit of the 


Iwo typical flight profiles for 
X-15 test missions along the 
High Range stretch between 
Wendover AFB and Edwards. 


rocket-like vehicle since the B-52 took off 


from the concrete runway at Wendover AFB. 
And now the great moment has come: for the 
first time a man is entrusting himself to a real 
space vehicle even though on this first 
flight the X-15 is not to penetrate beyond the 
atmosphere, but merely to return to earth in 
an unpowered glide. 


A button is pushed—the X-15 uncouples, 


drops faster and faster and begins on its long 
glide at high speed. The pilot has two minutes 
before he starts the landing manceuvre. Two 


Pilots 


Beyond the Stratosphere 


decisive minutes, during which he and the 
North American engineers watching him must 
try and ascertain how the X-15 rolls and slips, 
how it reacts to the lowering of the flaps, how 
controllable it is about all three axes—for 
nobody has yet tested the steel airframe of 
this almost wingless craft in flight. True, the 
X-15 has been carried to great heights once 
before by the B-52, but only to check the 
aerodynamics of the under-wing suspension 
and the television link and voice communica- 
tions between it and the mother aircraft. 








The North American X-15 rocket research aircraft suspended on its pylon beneath the starboard wing of the Boeing 
B-52. It is raised into position by hydraulically operated platforms. The pylon contains connections for telephone and 
television cables, measuring-cable junction boxes and contacts for rocket propellant pipes. 
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Time is running out ... in one minute 
Crossfield must be over a predetermined point 
at Edwards AFB, begin a wide circuit from 
an altitude of 20,000 ft. and then start on the 
most dangerous phase of the whole flight: 
the flare-out and touchdown on the dry salt 
lake. If he comes in either too high or too 
low, there is little chance of correcting his 
glide path... the X-15’s approach speed is a 
full 240 knots. 

Although the rocket-powered plane is 
equipped with the most accurate instruments 
ever installed in a manned aircraft, the success 
of the landing will depend almost entirely on 
the flying skill and judgment of the pilot. 
Admittedly Crossfield and other pilots have 
practised the manceuvre countless times on 
F-100 and F-104 fighters with airbrakes and 
brake parachutes out, or with engine cut, but 
the F-100 has at least proper wings. Even the 
F-104’s wing is of presentable size compared 
with that of the X-15. 




















North American plans to carry out a total 
of twenty test flights, before handing the air- 
craft over to the USAF and NASA. Again and 
again use will have to be made of the room- 
size flight simulator which the manufacturers 
have had developed to simulate and check all 
the control functions in the new space aircraft. 
More than 2,000 “flights” have already been 
made by Crossfield and others on this elec- 
tronic monster, to familiarize themselves with 
the X-15°s whims. This is the first aircraft 
with three different control systems: an 
ordinary aerodynamic control system with 
conventional joystick between the _ pilot’s 
knees, a second aerodynamic system with 
miniature joystick for wrist operation, and 
finally a ballistic control system (also with 
short joystick) which acts on jet nozzles on 
fuselage and wing tips during the ballistic 
phase. 

Soon Crossfield will have the opportunity 
to acquaint himself with this part of the test 
programme. The first glide flight is to be 
followed by a high-altitude ride beneath the 
B-52’s wing, without separation. This time 
the liquid oxygen tanks will be topped up by 
the mother aircraft during the climb, and the 
various components of this “in-flight re- 
fuelling system” tried out at altitude, after 
which the fuel and liquid oxygen will be jetti- 
soned in flight. Finally, on the fourth mission, 
the rocket motor will be ignited. 


Once the propellant tanks have been filled 
by the B-52, the rocket aircraft will imme- 
diately be dropped, whereupon the pilot will 
ignite the powerplant and carry out stability, 
controllability and load tests. The motor will 
then be shut off, re-ignited shortly afterwards 
and then kept constantly in operation until 
burnout. During this time the pilot must sub- 
mit his craft to a searching check at all possible 
altitudes and attitudes. As the test programme 
proceeds, altitude and speed will be progres- 
sively increased, according to a flight profile 
worked out for each operation by an elec- 
tronic computer. Two typical profiles are 
shown in the drawing on the previous page. 

As the drawing indicates, the flight path 
from Wendover AFB to Edwards AFB passes 
over the High Range system of radar stations, 
special receivers and recording equipment, 
specially set up to permit accurate tracking of 
all X-15 flights. In addition, the gyro platform 
of the Sperry airborne inertial navigation 
system will record and transmit to the ground 
all movements made by the rocket plane. At 
the same time the speed, altitude and attitude 





Scott Crossfield, packed into his space suit for the X-15, 
undergoes an infrared radiation cure. 





The X-15’s rocket-powered ejection seat has stabilizing 
vanes on the side walls of the seat frame and a projecting 
shock wave plate which at supersonic speed produces a 
shock cone to protect the pilot. 


readings from the inertial system will be 
precisely checked by means of ground track- 
ing during the early flights. Even minor func- 
tional defects during the rocket-powered 
climb phase can lead to trajectory errors 
which would place the aircraft in serious 
danger at the end of the ballistic phase: if the 
re-entry angle were only a few degrees too 
steep, the X-15 would burn up like a meteor 


























Stand-by pilot Al White tries on his made-to-measure 
pressure suit. 


on penetrating the atmosphere again. Some 
idea of the complex nature of the planned 
testing is provided by the fact that during 
each test flight more than 1,000 measurements 
per second will be made on the airframe, most 
of them being transmitted to the High Range 
stations. In some cases this electronic 
“questioning” can be repeated as many as ten 
times a second. Of the ground engineer’s 1,000 
questions, 656 will be asked about tempera- 
ture distribution over the surface and inside 
the airframe. Another 104 questions will deal 
with the strains placed on various parts of the 
aircraft, while pressure data will be received 
from 140 different spots. 


The difficulties facing the X-15 designers 
will be discussed in a later issue. Even the 
equipment manufacturers involved in the 
programme as subcontractors had many a 
thorny problem to solve, as the following 
examples will show: General Electric was 
responsible for development of a_turbine- 
driven auxiliary power source which operates 
all the aircraft’s generators and supplies 
power to actuate the tail surfaces (the wing 
has no ailerons, but only flaps). This power 
unit had to be provided with an independent 
propellant system for hydrogen peroxide, 
which had to be space and weight saving and 
to operate like clockwork even under accelera- 
tions of 10g. Vapour from the hydrogen 


On the rocket sled track at Edwards: the ejection seat is thrown out of the mockup of an X-15 fuselage nose. The rocket motor mounted underneath the seat propels the whole 








escape equipment obliquely upwards; pilot and parachute are automatically separated from the seat on reaching the apex of the trajectory. 
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Gravity has been overcome. Free floating demonstration in the cabin of the C-131B during zero gravity provoked by 
flying a Keplerian trajectory at an altitude of 10,000 to 11,000 ft. 
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Typical flight profile to achieve a Keplerian trajectory with zero gravity during 12 to 1S seconds. The mission begins at 


an altitude of about 12,000 ft. with a full-power dive, followed by a pull-up at 2! g into a 35° climb. Then throttles 


are reduced, and the climb changes into a ballistic trajectory, with the aircraft falling weightless through the air until 
pulled out of the ensuing dive at an acceleration of 1 gto2g 
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Acro Medical Laboratory carried out the above tests in a C-131B converted by the Wright Air Develop- 


The USAI 
ment Center 


provisional 12,000-lb. thrust dual motor for 
alcohol and liquid oxygen (type designation 
XLE 11), but will later have the bigger XLR 
99 with a thrust of 50,000 Ib. 


peroxide must also be fed to the control jets 


at the fuselage nose and wing tips*. 


Westinghouse has the task of supplying a 
new-type stabilization system, which damps 
fight path oscillations and eliminates the 
however, were 


dreaded combined roll and yaw movements The problems, 


connected less with the robot systems than 


greatest 
which have doomed many a test pilot. Reac- 
tion Motors Inc., for many years suppliers of — with the human occupant for the X-15. As the 
rocket motors for the X series of American training programme for the pilots advanced. 


research aircraft, was also entrusted with it became increasingly clear that the latest 


developing the X-I5 powerplant, but met developments are beyond human endurance, 
and that it will be difficult to go on using man 


as a control organ with independent powers 


with many difficulties despite its long ex- 
perience. The first prototype is fitted with a 
of decision. The price of creating an “‘artifi- 


The fuselage nozzles deliver a thrust of 100 Ib. in - 499 es eer ; — 
vertical and horizontal direction (for control about the lal’ environment for him aboard such craft 
vertical and transverse axes), and the wing-tip nozzles and the weight of the equipment he needs may 
have 40 Ib. thrust (for control about the longitudinal i ef 


becomie prohibitive. 


aXis) 


Not only were all likely pilots placed in the 
X-15 simulator mentioned above, but the 
entire cockpit system and control simulators 
were built into the Navy’s big centrifuge at 
Johnsville, Pennsylvania. While the pilots 
were pressed into their seats with irresistible 
force, and their heads, arms and legs felt like 
lead weights, their hands and feet still had to 
perform control manceuvres and correct their 
“flight path’. Next they were put into the heat 
and pressure chambers at the Aero Medical 
Laboratory, Wright Air Development Center. 
where, dressed in pressure suits, they were 
subjected to intense heat and intense cold. 
Reasons: during re-entry the walls of the 
pressure cabin will become red-hot, and in the 
event of having to operate the ejection seat in 
the stratosphere the pilot would be exposed 
to temperatures of minus 55 degrees Centi- 
grade. A series of pictures in the present 
article illustrates the testing of the ejection 
seat on a high-speed rocket sled at Edwards. 
The vane-stabilized X-15 seat and its rocket- 
powered ejection mechanism would be worthy 
of a separate detailed report. 

Finally, mention should be made here of an 
interesting series of experiments which the 
Aero Medical Laboratory has made on the 
behaviour of pilots under conditions of zero 
gravity. For these tests a modified Convair 
C-131B was used. After an initial dive followed 
by a pull-up at 2!', g, the aircraft was held on 
a Keplerian trajectory, remaining in a state 
of zero gravity for about 12 to 15 seconds 
near the top of the trajectory. The twin- 
engine Convair used is roomy 
enough (cabin length 25 ft.) to permit the 
carriage of extensive instrumentation and the 


transport 


simultaneous performance of several experi- 
ments. Similar tests had already been made 
with fighters, but the C-131B’s installations 
enable much more systematic research to be 
carried out. Only a few years ago it was 
believed that the physiological effects of 
weightlessness would seriously endanger the 
human organism or at least make it tem- 
porarily incapable of action. This was a key 
problem in the X-15 programme. But all the 
experimental results so far achieved appear to 
contradict this view. No appreciable disturb- 
ances in motor performance were noted, and 
it is not considered necessary to alter the 
arrangement of levers or switches in the cock- 
pit, provided the pilot is tightly strapped to 
a solid seat. 

Millions of man-hours have already gone 

into the joint USAF and NASA programme. 
Further millions will be needed before global 
glide vehicles of the nature of the X-15 can 
come into operation for military or civil pur- 
poses. North American, however, is continu- 
ing its test programme with a view to handing 
over to the Air Force-a proven research air- 
craft which can undoubtedly be described as 
the most revolutionary craft in U.S. avia- 
tion history. 
A Titan two-stage ICBM shortly before launching at Cape ) 
Canaveral Missile Test Center. The Martin Company Is 
prime contractor, and the powerplant is supplied by Aero- 
jet-General. Both are working at full pressure to get the 
weapon ready for SAC. 
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Fuelling the Army's Juno // carrier rocket a few hours before the launching of the 
Pioneer IV solar satellite. 








The plastic cover for the instrument payload is 
gold-plated to increase conductivity of the rod 
antenna at its tip. The black and white stripes on 
the cone are designed to regulate temperature by 
controlling reflection and absorption of solar 










heat. 









Instrumentation payload for the Pioneer IV. The 
two larger tubes at the top are for radiation 
measurements: in the centre (surrounded by a cir- 
cular set of dry batteries) is the transmitter: below 
it the lens of the photo-electric sensor for obser- 
vation of the moon. 
















Rockets, Missiles and 


e@ Pioneer IV orbits the sun 


The fifth test was successful. After four American space vehicles (three USAF 
and one Army) had failed to achieve their object of travelling beyond the moon 
into the solar system, it finally fell to the Army on March 3rd to attain the same kind 
of success as the Russians had scored with their Mechta solar rocket in the early 
days of January 1959. 

The Pioneer IV space vehicle launched by the Army under the NASA programme 
escaped earth's gravitation with a velocity of 24,791 m.p.h., and on March 4th 
passed the moon ata distance of 37,000 miles with a speed of 4,525 m.p.h. on its 
way to the sun. According to NASA, the space vehicle will take 392 days to com- 
plete an orbit of the sun. The perihelion of the Pioneer /V's orbit, reached on March 
17th, was 91,744,000 miles distant from the sun; the aphelion will be about 
105,829,000 miles from the sun, and will probably be reached on October 1st. 
It was originally planned to take the vehicle closer to the moon, but a slight trajec- 
tory angle error on burnout, detected first by Britain's Jodrell Bank radio telescope, 
led to a deviation of a few degrees. As a result of this error, which took the vehicle 
tens of thousands away from the point at which it was planned to pass the moon, 
it was not possible to carry out two of the planned series of measurements: detec- 
tion of a possible radiation belt near the moon and the photoelectric recording of 
the journey past the moon. However, judging by events so far, the Pioneer /V can 
be described as a complete success for the Army and NASA. 


The four-stage vehicle, provided by the Army, was very similar to the Juno // 
carrier rocket used to launch Pioneer /// (cf. Interavia No. 1, 1959, p. 74), and com- 
prises a modified Jupiter IRBM as first stage, eleven clustered Sergeant solid- 
propellant rockets in a rotating drum as second stage, three more Sergeants as 
third stage, and finally a single Sergeant as fourth stage. The last stage carried the 
instrument payload which was later separated. The vehicle had an overall length 
of 76 ft. and weighed about 120,000 Ib. on launching. 

For stabilization purposes, the last three unguided rocket stages were spun 
rapidly immediately before launching at a speed gradually increased to 750 r.p.m. 
A few seconds after burnout of the first stage, which tilted the vehicle into the 
final trajectory, several coil springs were released by the ignition of explosive 
bolts, and the booster separated from the instrument compartment. This was 
followed by the firing of four small lateral kick rockets which caused the booster 
to slow down and move to the side, eliminating any possibility of the booster inter- 
fering with the flight of the separated upper stages. About one minute later, the 
nose cone of the shroud was removed by explosive bolts and springs, and a lateral 
kick rocket moved it to the side. Then the second stage of the upper assembly was 
ignited, and rotating at about 550 r.p.m. rapidly pulled out of the shroud, which 
contained the complete guidance system. The third and fourth stages were fired 
in quick sequence, and finally the conical instrument container was separated from 
the last stage by means of explosive bolts and coil springs. The burnt out final 
stage is now following Pioneer /V at an ever increasing distance on its space jour- 
ney round the sun. Ten hours later the spin rate of the instrument cone was reduced 
to about 9 r.p.m. by a braking system consisting of fine wires and centrifugal 
weights. This was necessary to ensure proper functioning of the photo-electric 
recording equipment. 

The Juno // and Jupiter IRBM inertial guidance systems are identical; the U.S. 
Army designation is Delta Minimum Inertial Guidance Scheme. Its method of 
operation is described by NASA as follows: ‘‘On the launching pad the rocket is 
first oriented in the general direction of the target. Then the small stabilized plat- 
form is aligned very precisely to the target. The rocket tilts and arcs through the sky, 
but the platform remains constant. Data for a pre-calculated trajectory are recorded 
on a tape in the guidance computer aboard the rocket. These instructions can be 
changed by remote control up to within 20 minutes of firing time, without opening 
the guidance system. Mounted on the platform are acceleration devices which 
measure with great accuracy any deviation that Juno // makes from the preset 
path, usually resulting from changes in wind direction and velocity.’"’ NASA adds 


Ascent of the Juno II rocket: 


Separation of shroud. 





Booster separation. 
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Space Vehicles 





e Discoverer | — first Polar satellite 
in orbit 


The USAF launched its first Discoverer satellite 
from Vandenberg Air Force Base, California, on 
February 28th, 1959. The long-prepared firing had had 
to be postponed several times, but then the roughly 
1,300-Ib. Discoverer was successfully placed in a Polar 
orbit by means of a two-stage Thor/Bell rocket. 
Though the radio signals from the satellite have been 
received only sporadically (the transmitter works on 
an undisclosed frequency), presumably because of 


Side view of the Discoverer | 


19-ft. military polar satellite, 
consisting of the instrument 
payload (in the tip of the cone, 
left) and a Bell liquid-propel- ol 


lant motor. 


Final preparations on the 
100,000-Ib. carrier vehicle for 
the Discoverer satellite. 


the vehicle’s constantly changing attitude, it has been 
established that the orbit has an apogee of 519 miles 
and a perigee of 176 miles. 


With the Discoverer satellites ARPA plans to test 
various components of projected USAF space weap- 
ons and in particular the operational methods for 
the WS 117-L Sentry observation satellite. Later 
Discoverers will carry experimental animals, which 
will be brought back to earth after a given time. The 
booster stage is a Thor IRBM, while the second stage, 
which also forms the satellite vehicle, is powered by 


a liquid-propellant rocket motor developed by Bell 
(for the weapons container in the Convair B-58 
Hustler). Overall weight of the carrier vehicle plus 
satellite is 107,000 Ib. 

Tracking reports have been based on reception of 
signals from the satellite radio beacon for the most 
part, though some have been obtained from Doppler 
measurements and others by the Krause method of 
detection. The latter method, used by the General 
Electric tracking station at Ithaca, New York, is based 
on the reflection of signals by the ionization track of 
an object moving through outer space. 





that the vehicle's computer then compares the deviations with the programmed 
values and provides corrective signals which are converted, amplified and passed 
to the attitude control system in the first stage. This system actuates a number of 
variable thrust compressed air nozzles on the lower edge of the conical guidance 
instrument housing and swivels the booster rocket. Apart from the transmission 
of a radio signal for self-destruction of the carrier vehicle, there is no possibility 
of ground-to-rocket control. Guidance is carried out entirely by the magnetic tape 
control system, the computer and the gyro-stabilized platform. 


The actual space vehicle, that is the 13.4-lb. instrument package, is protected 
by a gold-plated cone, 20 inches long and 9 inches in diameter. It is similar to the 
instrumentation of the Pioneer /// launched on December 6th, 1958, and carries a 
battery-powered 180-milliwatt radio transmitter designed to transmit continuously 
on a frequency of 960.05 megacycles for about 90 hours. A special device with 
germanium diode permits the continuous checking of the radio beacon’s trans- 
mitted power, and was used to investigate a hitherto unknown phenomenon which 
apparently causes a damping of radio waves in space. Fading of the radio signals 
from the Pioneer /// was continuously noticed, and was apparently not due to the 
vast transmission distance. Apart from this the instrumentation includes two 
Geiger-Miller measurement tubes, one of which is shielded with lead to cut out 
all but high energy radiation. The photo-electric sensor, also used in Pioneer /// 
(two light-sensitive cells), remained out of operation, however, as it reacts only to 
a light intensity corresponding to less than 20,000 miles from the moon. 

According to Dr. James A. Van Allen, Head of the Physics Department of the 
State University of lowa, it was hoped to obtain information on the following 
problems from the measurement results of Pioneer /V: 1. the penetrability of radia- 
tion in space, and how much shielding will be required to reduce this to a tolerable 
level for any animal or human in space flight; 2. the detection and measurement of 


Activation of second stage. Ignition of third stage. 








energetic solar gas (‘hot plasma’) passing the probe while in space (from such 
measurements during the first days, it was hoped to learn more on the so-called 
plasma radiation, which probably comes from eruptions on the sun); 3. another 
measurement of cosmic ray intensity in interplanetary space beyond the influence 
of the earth's magnetic field; 4. to find out whether the outer of the two radiation 
belts around the earth is more penetrating than the inner belt. This might give a 
clue as to whether the radiation in both belts comes from the same source; 5. to 
see whether the properties of the belts have changed since the Pioneer /I// flight. 


Army tracking stations at Cape Canaveral, Miami, Fort Stewart, Huntsville, 
Alabama and Aberdeen followed the probe during the first powered phase, lasting 
four-and-one-half minutes. The data were fed directly into the Computations Labo- 
ratory of the Army Ballistic Missile Agency, Huntsville, where a computer deter- 
mined the deviations of the vehicle from the programmed trajectory. The second 
phase began five minutes after launch, and involved the following stations: the Jet 
Propulsion Laboratory tracking antenna at Mayaguez, Puerto Rico, JPL's 85-ft. 
diameter space tracking radio telescope at Goldstone Dry Lake in Camp Irwin, 
California, and finally Britain’s giant radio telescope at Jodrell Bank. The Goldstone 
telescope is capable of receiving even weak signals from distances up to 400,000 
miles from the earth, but due to the rotation of the earth, was unable to track 
Pioneer IV continuously. All the ground stations involved in tracking the probe 
reported good reception of signals from the vehicle's transmitters. Jodrell Bank 
received clear signals as late as March 6th, about 72 hours after launching; at this 
time the sun satellite was at least 370,000 miles away from the earth. 


The Pioneer /V was the last of five space vehicles launched under the International 
Geophysical Year programme. The NASA programme for the coming fiscal year 
includes further launchings of experimental space vehicles designed to reach the 
moon, Mars and Venus. 


Separation of fourth stage from in- 


Ignition of fourth stage. strument payload. 

























AIR TRANSPORTATION 


meeting in Paris 


the agreements 


@ The IATA Traffic Conference 
agreed the jet traffic fare differentials: 
reached cover what is essentially a transitional period 
from April Ist, 1959 to March 31st, 1960. The meeting 
approved the following measures: the introduction of 
surcharges on jet transport fares amounting to $15 
on economy and tourist rates, and $20 on first class 
and deluxe North Atlantic and mid- 


Atlantic services: a scale of surcharges to be applied 


rates, for all 
to both first and tourist class fares to cover all inter- 
national (e.g. New York—Buenos Aires sector) routes 
likely to be operated by jet aircraft in the area com- 


prising North and South America; no surcharge to be 
applied in the eastern hemisphere (fares on Far 
Eastern routes had already b igreed at Cannes 








The new N° Djilt Airport at Leopoldville was opened in mid- 
February 1959 in the presence of Mr. Cornelis, Governor- 
General of the Belgian Congo, and G. Périer, Sabena’s 


Chairman of the Board. Picture shows the terminal building. 


without the application of jet surcharges: North and 
Central Pacific jet operations had been similarly co- 
vered). Slight increases in passenger fares are to be 
applied to all services in certain areas, in order to offset 
rising operating costs (e.g. $5.00 for London—New 
York, or $7.00 for Paris—New York). 
also reached on a wide variety of inclusive tour fares 
in Europe. Special rates are to be introduced for cer- 
tain specified commodities on the North Atlantic ser- 
agricultural machinery, 
Basic cargo rates for certain 
g. five percent in North 


\greement was 


vices such as automobiles, 
chemicals, computers, etc. 
iureas were slightly increased (e 
Athantic and Far East traffic). 

@ The U.S. airlines are showing concern about the 


increasing number of pilots past the 50-year mark who 





re Sull operating passenger transports. Federal Avia- 
tion Agency statistics show that in 1955 the numbet 
of pilots over 50 flying transport aircraft was 429, 
but in 1957 there were 521 pilots in this category. 
With the introduction of jet airliners, the airlines are 


now wondering whether pilots over 50 are psychologi- 
= 


cally and physiologically capable of their task. At the 
present, new test procedures to Measure a pilot's over 
all competence for the job are being worked out. Most 
U.S. airlines set the pilot retirement age at 60, but 


the new jet 
transports will require a lower retirement age. The Air 
Line Pilot’s Association very rightly that the 


only basis for competency retirement should be com- 


Medical experts are of the opinion that 
argues 


and not age alone 


y tests. 





Genera 


What's in the Air? 


Extracts from \Interavia Air Letter, daily international news digest, in English, 
French and German. All rights reserved. 


@ Pan American World Airways inaugurated an all- 
cargo service across the Pacific on April Ist, 1959. The 
service will be operated with Douglas DC-4s on a 
once weekly frequency departing San Francisco on 
Saturdays, with stops at Honolulu and Guam en route 
to Manila. Return flights will depart Manila on Wed- 


nesdays. 


@ Continental Air Lines’ plans for the disposal of sur- 
plus piston-engined transports now cover a total of 
14 transports which have been sold to Frederick B. 
Aver Associates Inc. for a total of $5,250,000. Conti- 
nental handed over three DC-3s and one Convair 340 
last year, and a further five Convair 340s, three Con- 
vair 440s and two DC-6Bs will be handed over this 
year. The carrier has acquired 15 Vickers Viscounts, 
and will bring four Boeing 707s into operation this 
spring. In addition to these turbine-powered aircraft, 
Continental still has five DC-7Bs and one DC-6B. 


@ New York Airways Inc., plans to purchase an initial 
five Fairey Rotodvne aircraft, at a cost of approxi- 
mately $10 million. New York Airways President Ro- 
bert Cummings has said that providing certain tests 
proceed satisfactorily the order will go through, and 
added that his company hoped to purchase an addi- 
tional 1S Rotodyvnes at a later date. 


@ Guest Aerovias, the Mexican carrier, resumed flight 
between Mexico City—Miami—Lisbon— Madrid and 
Paris on March 20th, employing Douglas DC -6s re- 
cently purchased from Scandinavian Airlines System. 
Guest Aerovias has recently been reorganized with 
Mexican and Swedish private capital. Negotiations 


To mark the hand-over to the Belgian Air 
Force of the last Hunter built in Belgium, 
Groupement Belge des Constructeurs de Ma- 
tériel Aéronautique (GEBECOMA ) orga- 
nized an official celebration at the Fabrimétal 
premises. Left to right, André Dubuisson, 
Vianaging Director of SABCA, M. Buyse, 
Inspector General at the Ministry of Econo- 


mics, G. Velter, Managing Director of Fabri- 
nétal, Defence Minister A. Gilson, Andre 
Regout, President of GEBECOMA and 


Vanager of the Fabrique Nationale d’ Armes 
de Guerre, General B. E. M. Detige, Head of 
Procurement Section at the Defence 
Vinistry, General F. Burniaux, Chief of the 
Belgian Air Staff, Major General W. J. Rey- 
nierse, Head of the Procurement Section at 
Netherlands Defence Ministry, H. During 
Vianager of Fokker 
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General 
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with SAS also provide for a technical assistance pro- 
gramme between the two companies. 


@ The British Ministry of Transport and Civil Aviation 
and the Air Registration Board have ordered interim 
modifications to be carried out to the dials of existing 
altimeters on the Britannia, Comet, Viscount and 
all other aircraft operating above 20,000 feet, to be 
completed by September 30th, 1959. The current in 
strument has three needles of varying length to register 
height in hundreds, thousands and tens of thousands 
of feet. The principal change is that the 10,000-foot 
needle has been lengthened and altered in shape to 
distinguish it from the other two pointers; it now 
reads directly on the extreme rim of the dial and is no 
longer obscured by other pointers. 


® Deutsche Lufthansa will inaugurate regular services 
between Geneva and Frankfurt on May 24th, 1959, 
employing Convair 440 Metropolitans on a four-times 
weekly frequency (Sunday, Tuesday, Thursday, and 
Saturday). Arrival in Geneva is scheduled for 12:50 
hours, and the return service to Frankfurt will depart 
Geneva at 19:15 hours. Incoming flights will continue 
from Geneva on to Nice, but will not be permitted to 
pick up passengers in Geneva. A preview of Luft- 
hansa’s 1959 schedules shows the following new ser- 
vices to be operated from Germany: Athens twice 
weekly; Milan daily; Manchester three times weekly; 
Barcelona three times weekly; Geneva four times 
weekly; Nice four times weekly. 


@ Olympic Airways’ fleet strength has been increased 
by the hiring of a Douglas DC-6B, for an initial period 
of six months, from Scandinavian Airlines System 
The Greek carrier’s summer schedules, which came 
into effect on April Ist, 1959 include: Zurich—Athens 
five times weekly; London—Paris—Rome—Athens 
daily, with direct connections in Athens to the Middle 
East cities Istanbul, Beirut, Tel Aviv, Nicosia, Cairo 
and Khartoum. The Zurich—Frankfurt service will be 
operated five times weekly. 


INDUSTRY 


@ Canadair Limited of Montreal (a General Dynamics 
Division) has been awarded an initial $1.7 million 
contract by Boeing Airplane Company for the manu- 
facture of wings and ailerons for the Bomare un- 
manned long-range anti-aircraft missile. This is the 
first time that a Canadian has participated in the pro- 
duction of an American missile. Bomarc bases in Ca- 





nada will be coordinated by the North American Air 
Defense Command, with headquarters in Colorado 
Springs 


@ Temco Aircraft Corporation expects to dismiss over 

2,000 Airframe Division employees by July of this 

year, as part of an overall shift in production from 

aircraft subcontract work to missiles and electronics. 

The personnel cut, which began in January 1959, is 

part of a master plan developed by Temco officials in 

1956 to shift more than one-half of the corporation’s | 
entire sales into the missiles and electronics fields by 

the end of 1961 


Airlines announces that the order for the 
650 Argosy freighter ts 


@ Riddle 
Armstrong Whitworth AW 
for four aircraft. 


@ Aerojet-General’s total sales for the fiscal yeat 
ended November 30th, 1958 reached the highest level 
in the company’s history at $218,375,000, compared to 
$161,877,000 during 1957, an increase of 35 percent. 
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Profits after taxes were $6,028,000 compared with 
$3,818,000 in 1957, a gain of 58 percent. Earnings per 
share of common stock after Federal taxes and pre- 
ferred stock dividends were $1.38 compared with 78 
cents during 1957, on the basis of the 10 to | common 
stock split approved in March 1958. During the period, 
the company’s payroll increased from 11,000 to over 
17,000 and it is anticipated that 3,000 additional em 
ployees will be added by the middle of 1959 


AIRCRAFT AND EQUIPMEN!I 


@ Costruzioni Aeronautiche Giovanni Agusta has re- 
leased first details of the new Agusta-Bell 102 heli 
copter: take-off weight 6,220 Ib.: useful load 2,315 Ib.: 
maximum speed 104 knots; 
ceiling in horizontal flight 14,010 ft., or 9,220 ft. in 
vertical flight; maximum range 250 nautical miles 
According to the latest information, the helicopter can 
take up to nine passengers. 


cruising speed 86 knots: 


@ Electronic Associates Inc., which has its European 
Regional Office and Computation Center in Brussels, 
has published a report entitled ““-Dynamic Analysis of 
an Aircraft Arresting Gear System”. The report des- 
cribes the simulation of an aircraft arresting gear 
system to be used in the recovery of naval aircraft on 
land when runway lengths are at a premium. 


@ The SE. 3200 heavy helicopter began static tests at 
Le Bourget airport on February 6th, 1959, Designed 
for both civil and military use, the helicopter can carry 





The Agusta-Bell 102 helicopter for nine passengers has 
ynmenced flight tests at Cascina Costa. 


up to 18 passengers and is powered by three Turbo- 
meca Turmo T/T turbines all driving a single main 
rotor. 
@ The Breguet 940 experimental STOL aircraft took 
off at a weight of 6.5 tonnes after a taxi run of 287 f{t. 
during tests at Toulouse recently. Take-off distance to 
clear a 50-ft. obstruction was only 630 ft. The next 
series of tests is to be devoted to measuring the land- 
ing qualities. 
@ The Max Holste company has held a first Press de- 
monstration of the new MH. 250 Super Broussard 
(two Pratt & Whitney R-1340 engines). This aircraft 
is now being fitted with the last items of equipment 
before beginning flight testing early in April. General 
Manager Max Holste described the reasoning behind 
1¢@ Manufacture of the MH. 250 prototype, which is 
to culminate in the production of the MH. 260 version 
(with Turboméca Bastan turboprops) and the MH. 280 
(Lycoming TS3s). The fuselage of the turboprop ver- 
sions will be lengthened by 4.33 ft., thus increasing 
Passenger capacity from the normal 17 to 20 or 23. 


@ Stark Flugzeugbau K.G.’s engine division is offering 
lightweight opposed-type engine for touring and 
sports aircraft, known as the Stamo 1400. The engine 
now being type tested by the Deutsche Forschungs- 

lt fiir Luftfahrt. The following characteristics are 
aled: 4-cylinder 4-stroke engine; bore 3.15 in., 


ke 2.91 in., swept volume 90.92 cu.in.; compres- 
sion ratio 1:7.2; twin-magneto ignition; air-cooled; 


Oil sump lubrication by means of central pump; 12- 

electric starter; pre-carburation heating: dry 
tht 128 lb.; power/weight ratio 2.85 Ib./h.p. Per- 
take-of! 


ance: rating 45 h.p. at 3,200 r.p.m.; 
Maximum continuous rating 42 h.p. at 3,100 r.p.m 
Pr with electric starter DM 3,600. 


® the first of three Boeing VC-137A jet transports will 
be delivered to the Military Air Transport Service in 








med me eI 


seeing 


30,000 h.p.: eight 


April, according to latest reports. The new aircraft 
will be added to the MATS Special Air Mission fleet. 
The VC-137A is identical to Boeing’s Model 707 —120 
series in all but two respects: interior layout and elec- 
tronics equipment. 


@ A Nord Griffon 02 experimental aircraft (fitted with 
a SNECMA Avar turbine and Nord-Aviation ramjet) 
set up a new world speed record over 100 km on 
February 25th, 1959. The aircraft achieved a speed of 
1,019 m.p.h.; the precise figure will not be known until 
the recordings have been evaluated. The record flight 
was made at an altitude of 22,970 ft.; radar equipment 
was used to track the aircraft's flight path. 


@ The first Victor B.2 bomber flew from the Handley 
Page airfield at Radlett, Hertfordshire, for the first 
time on February 20th, 1959. The aircraft is powered 
by four Rolls-Royce Conway RCo.// engines of 
17,250 Ib. thrust each. The B.2 is thus the first pro- 
duction aircraft to fly with the Conway installed. The 
Victor B. 2 has extended wings, enlarged intakes, and 
retractable airscoops on either side of the rear fuselage 
containing ram-air turbines for emergency power at 
high altitude. A Blackburn-Turboméca Artouste is 
installed in the starboard wing to provide low allti- 
tude emergency air. On the ground, air from the Ar- 
touste acts as starter for the starboard Conways. The 
B.2 can utilize under-wing tanks for extended range, 
and it is believed that the Blue Stee/ stand-off bomb 
can be totally submerged in the weapons bay. 


@ According to a release by Convair, who has received 
a subcontract for manufacture of wings for the North 


Fitting a Rolls-Royce Conway engine into the first Boeing 
fitted in the 
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{/lison 501-D13 turbines await installation in Electras at the 


707-420 destined for BOAC, 
707-420s on order by Lufthansa, Air-India liternational and Varig 































Lockheed California Division. 


DEWEY SHEPARD BOLLER C0 





Dewey-Shepard Boiler Co., Peru, Indiana, is operating a 
Vampire jet fighter bought from the Roval Canadian Air 
Force as an executive aircraft. 


The planned CL-44G version of the Canadair CL-44 trans- 
port, which is to be equipped with Rolls-Royce Tyne turbo- 
props. The CL-44G can carry a max. payload of 62,000 th. 
ever a range of 1,900 nautical miles. 





















Conway engines are also to be 
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A new version of the Saab-35A Draken 
is in production. It has a longer rear 
fuselage and_ retractable tail-wheel 
instead of the earlier bumper. The 
lengthened rear fuselage reduces drag 
at supersonic speed, while the tail-wheel 
facilitates landing with high nose posi- 
tion for aerodynamic braking. 


Pakistan Shell Oil Company Limited is 
operating a specially equipped Catalina 
amphibian aircraft for oil prospecting 
in the Bay of Bengal. The aircraft and 
crew were chartered from WV orld Wide 
Helicopters Ltd., Paris. 


Parade of Amsterdam-Schiphol’s air- 
port fire service. 


Five Chance Vought F8U-1] Crusaders 
over the American USS Midway air- 
craft carrier in the Pacific. 































American F-108 long-range interceptor, the new air- 
craft is a twin-engine, two-seat model. Operational 
altitude is reportedly 60,000 ft., and radius of action at 
least 870 nautical miles. 


@ The Pratt & Whitney J60 lightweight jet engine 
(hitherto known as the JT-12) is also to be fitted in the 
production model of the North American T-39 Sabre- 
liner twin-engine multi-purpose aircraft and USAI 
trainer. The J60 was recently selected for the Lock- 
heed JetSrar and for the four-jet McDonnell 119; it is 
also used in certain Republic and Fairchild target 
drones. A first production T-39 fitted with the J60 is 
expected to be completed early in 1960. It will be re- 
called that a prototype of the T-39, with J85 engines, 
has been undergoing flight tests since last September 


@ Piper Aircraft Corporation plans to market a new 
two-seat sports and multi-purpose aircraft, the Pa- 
poose, at a price of $4,000 to $5,000. At the moment 
the manufacturers are engaged in extensive market 
research and are working on first designs for the new 
model. This will be a low-wing monoplane with side-by- 
side seats; fixed nose-wheel undercarriage; 90 to 
100 h.p. engine. 


@ Two research contracts amounting to approximately 
$175,000 are reported by Cornell Aeronautical Labo- 
ratory, Buffalo, N.Y., under sponsorship of the Army 
Transportation Research and Engineering Command 
One contract provides for aerodynamic research on 
the various configurations which have been proposed 
for VTOL-STOL aircraft. The other calls for the 
development of a flight test programme which will 
provide a thorough engineering evaluation of the 
various models of vertical take-off aircraft now under 
development for the Army. 


@ De Havilland Aircraft of Canada announces changes 
in dimensions and weight of the DHC-4 Caribou 
which will improve payload and carrying capacity, 
while still retaining the short take-off and landing per- 
formance. The decision to make these modifications 
came after six months of test flying with the first two 
aircraft, in which time nearly 400 hours of flying have 
been performed. Gross weight of the DHC-4 has been 
increased from 24,000 to 26,000 Ilb., which provides a 
greater payload. The aircraft will be certificated at 
this increased gross weight and will fully meet the 
requirements of CAR Part 4B. To better accommo- 
date the bigger load, the cabin has been lengthened 
by some 45 in. to 28 ft. 9 in., providing space for an- 
other row of passenger seats (total of 30 seats). Cargo 
capacity is similarly increased. 


@ A new version of the twin-engine Avia 14, with special 
equipment for geological research from the air, is 
announced. Omnipol, the State trading organization 
in Prague, also reports that Czech-built Avia 14s are 
now in service on the air transport networks not only 
of Czechoslovakia, but also of the USSR, China and 
Indonesia. 


@ Two prototypes of the new Aer Lualdi L. 59 (260-h.p. 
Continental 10-470-D with direct fuel injection) are at 
present being constructed under an Italian Armed 
Forces contract at Aeronautica Macchi’s Varese plant. 
Aer Lualdi announces that the L. 59 will also be de- 
monstrated in flight at the Paris Air Show at Le Bour- 
get in June this year. It is planned to commence pro- 
duction of a batch of 50 helicopters in September 
1959. First details of the L. 59, which is derived from 
the L. 57, have been released: the main rotor blades 
are of all-metal construction; the four-seater is equip- 
ped with dual controls; accommodation for two stret- 
chers, etc. Weights: weight empty 1,390 Ib.; maximum 
take-off weight 2,425 Ib.; take-off weight with over- 
load 2,535 Ib. Typical flight performance at 1,870 Ib. 
take-off weight: ceiling with ground effect 14,750 ft., 
or 11,150 ft. without ground effect; maximum ceiling 
19,360 ft. Ceiling at 2,425 Ib. take-off weight 9,510 ft. 
with, or 5,580 ft. without ground effect; maximum 
ceiling 12,800 ft. Ceiling at 2,535 lb. take-off weight, 
with ground effect, 6,560 ft.; maximum ceiling 9,840 ft. 
Cruising speed 87 m.p.h.; maximum speed 100 m.p.h. 
Rate of climb 1,250 f.p.m. at 1,870 lb. take-off weight, 
or 820 f.p.m. at 2,425 Ib. take-off weight. 


@ The McDonnell 119 foursjet general purpose aircraft 
(training, VIP transport, etc.) began flight testing at 
the beginning of February. For its first flights it is still 
powered by down-rated Westinghouse J34s, but this 
engine is later to be replaced by the Pratt & Whitney 
J60 (JT-12). It is espected that the J60s will be de- 
livered around October this year. Provisional data re- 
leased for the McDonnell 119: cruising speed at least 
430 knots at altitudes of approximately 40,000 ft.; 
range roughly 1,900 nautical miles. 
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Accurate wind and weather information is vital to 
the safe and economic operation of modern aircraft. 

The Météorologie Nationale are equipping all their 
principal meteorolcgical stations in France and the 
French Union with Decca Windfinding and Weather 
Radars. 

Decca Radar are proud to be associated with this 
advanced project, and wish to acknowledge the co- 
operation of the Météorologie Nationale and other 
meteorological authorities throughout the world in 
the development of equipment to satisfy the stringent 
needs of the modern meteorologist for simple, econ- 
omical, reliable and accurate observing instruments. 

Decca Meteorological Radars are being manufac- 
tured in France by La Société d'Optique, de 
Mécanique, d'Electricité et de Radio. 


40 Meteorological authorities use 
Decca Windfinding and Weather Radars. 


DECCA RADAR LIMITED LONDON + ENGLAND 
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EFFECTIVE 


Bloodhound Weapon System 














Missiles and launchers readily transported on g, assisted by rockets; main ramjets Rockets jettisoned; ramjets, started easily fro 


light limbers; rapid installation on site burn safe-to-handle kerosene cold, already giving even more speed 


syst 


Approaching full operational status with the RAF as mainstay of 
Britain’s air defence... proved in many hundreds of test firings... 
adopted by Sweden after exhaustive consideration of surface-to-air 
guided missile systems available throughout the world... Bristol/ 
Ferranti Bloodhound forms the world’s most effective defence system 
now and for many years to come. 

















‘ily: fro 








issile homes on to target: semi-active guidance Missile closes in; moving wing control holds Missile gets within lethal distance, proximity 
em ensuring highest accuracy course, Whatever evasive action target takes fuse detonates warhead — target destroyed 






DEFENCE 


adopted by Britain and Sweden 






















Security forbids publication of full details. but the following facts greater accuracy of interception: superior at high altitudes. This 
about Bloodhound can now be given:— configuration was selected at initial design stage to embody maxi- 


' mum development potential. 
Power. Each Bloodhound missile has two Bristol Siddeley ramjets 


jet engines with no moving parts. Ramjets ensure power and 
range flexibility, burn kerosene, are simple and safe to handle. BRISTOL/ FERRANTI 
Homing System. Semi-active: i.e., ground crew directs radar : 
heam on to target; radar echo received by Bloodhound missile, en- 
sures highest accuracy—regardless of range. Missiles may be fired, 
singly or in salvoes, using only one radar. 
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Airframe. Employs unique and advanced monoplane moving GUIDED WEAPON SYSTEM 


ving configuration. Advantages: quicker and more precise response; 





EAPON DESIGN AND CONSTRUCTION BY BRISTOL * GUIDANCE AND CONTROL BY FERRANTI + SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 
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DF-202 ADF SYSTEM 


COMMUNICATION 


621A-2 TRANSPONDER — Reinforces radar re- 
plies to ATC radar beacon. Side lobe suppres- 
sion limits response to main lobe of mange og 
pattern, Ceramic disc-seal transmitting tu 
1/2 ATR case. Transponder wt. 26 

456C-1 SELCAL — Twelve resonant recd. relay 
assemblies in each of two channels in 3/8 ATR 
short case. Switches on front panel ease code 
selection. Selcal wt. 10.25 Ibs. 

17L-4, -6/51R-3 VHF COMM SYSTEM — Transmit- 
ter has 360 channels, 118-135.95 mc, 50 ke 

acing, 25 watts output. 51R-3 provides 280 

channels, 100 ke spacing, 108.0 to 135.9. 
System wt. approximately 65 | 

17L-8A/51X-3 VHF COMM SYSTEM — Light- 
weight 3 watt 90 channel transmitter, 180 
channel receiver and power supply. Crystal 
controlled. 171-8A tunes from 118.0-126.9; 
51X-3 from 108.0-126.9. 100 ke increments. 
System wt 10.75 Ibs. 

17L.9/51X-2 VHF COMM SYSTEM — Airline 
standard, 171-7 provides 25 watts output on 
680 channels between 118.0 and 151.95. 
51X-2 reception on 880 channels between 108.0 


OO fae 


*4 | 
T7L-BA/S1X-3 1TL-7/51K-2 


WP-101 WEATHER RADAR 


w- 102 AUTOMATIC PILOT 


and 151.95 ke. = ke spacing. Crystal control. 


System wt. 27 Ibs. 

18Z HF SSB COMM SYSTEM — Fully automatic 
$SB communication on 28,000 channels, 2-30 
mc in 1 ke steps. 1 kw PEP. System includes 
Receiver-Exciter, Power Amplifier, one or more 
Remote Controls. Antenna couplers available. 


182-3 HF SSB COMM SYSTEM 


DN-101 DOPPLER 


NAVIGATION 


DF-202 ADF SYSTEM — Includes 51Y-3 Receiver. 
Silicon diodes, dry disk rectifiers and transis- 
tors hold ag fay aoe to 11. Digital frequency 


Control, Tunes 90 to 
1800 ke in four <=, ag or semifiush 
ntegra 








618T HF SSB COMM SYSTEM — Fully 
SSB communication on 28,000 channels, 2-30 
me in 1 ke steps. 400 watts PEP. System wt. 
approximately 50 Ibs. 

188-4 HF COMM SYSTEM — - Self contained — 
mitter receiver. Has tune 
Up to og By aaa controlled channels, 2- 18.5 
me with 100 watt output 

618S HF COMM SYSTEM — ’ Transceiver offers up 
to 144 crystal controlled channels in 2-25 mc 
range. 100 watt output. Has associated an- 
tenna tuner and power supply. 

246A-1 INTERPHONE AND ISOLATION AMPLI- 
FIER — Provides interphone, isolation and 
speaker amplifier functions. Wt. 7 Ibs. 

346D-1 PASSENGER ADDRESS AMPLIFIER — 
eager riggs high fidelity amplifier. Inputs 

re ent stewardess a tape reproducer. 
Mob sition tone control. Wt. 9.6 Ibs. 





— supply. 
System wt. ccpoenduatale 31 Ibs. 


NC-103 COMPUTER 


AP-103 AUTOMATIC PILOT 


track and across-track information to a r 
out control panel. Supplies output data 
course line deviation indicator, distance 
play and automatic pilot. System wt. 23 
VOR-101 VHF NAVIGATION SYSTEM — 51X- ie 

344B-1 combine to provide 880 channels wi 
50 ke spacing between 108.0 pos 151.95 
Visual locali se, glide path ¢ 
from, OBI and RMI outputs in addition to vo 

pti System wt. 24.5 Ibs. Integral po 








WP-101 WEATHER RADAR — Pulse dulated 
operation in the C-band 5400 mc frequency 
range. Ranges, 20, 50, and 150 miles. Bright 
tube indicator allows ‘daylight viewing with- 
out hood. Offset sweep presentation. 

DN-101 DOPPLER RADAR NAVIGATION SYS- 
TEM — FMCW SSB techniques used to enable 
operation from 0 to 50,000 Effective opera- 
tion over smooth seas. Provides continuous 
indication of drift angle and ground speed. 
Dual system operates from single antenna. 
Equipment can ground tested. Low power 
consumption. System wt. approx. 65 Ibs. 

NC-103 DOPPLER NAVIGATION COMPUTER SYS- 
TEM — Processes DN-101 ground speed, drift 
angle and compass inputs and presents along- 


supplies. ; 
VOR-102 VHF NAVIGATION SYSTEM — 51X-2/) 
344A-1 combine to provide same services 
VOR-101 except no RMI service is availak 
3/8 ATR short and 1/4 ATR short cases. 
tem wt. 19.5 Ibs. Integral power supplies. © 
51X-3/344A-1 VHF NAVIGATION SYSTEM 
Jo apc deluxe navigation system 
services except RMI. System wt. 17.9 
51X-3/344D-1 NAVIGATION SYSTEM — Tf 
panel mounted 3” cases provide VHF recep 
and left-right VOR/LOC indication, recip 
bearing, to-from information and VOR ce 
iated power supply with 
cluded i System wt. 13.15 tbs.” 














FD-104 INTEGRATED FLIGHT SYSTEM 





FD-105 INTEGRATED FLIGHT SYSTEM 


Ever since the early days of commercial aviation the prestige of Collins communication and navigation equipment 


has thrived, nourished by an energetic research and development program dedicated to the advancement of aviation 


electronics. The result is evident on these pages-the most complete line of high quality avionics equipment bearing 


one trademark. And even this group portrait is incomplete, lacking the scores of servos, remote control units, shock- 
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mounts and test equipment associated with the major systems pictured. The Collins name 


is as important in military as it is in commercial aviation. In addition to the Collins com- 


munication and integrated electronics systems serving jet fighter and bomber squadrons throughout the world, 


Collins airline type equipment is widely used aboard military transports. 


COLLINS 


51R-4 VHF NAVIGATION RECEIVER — Utilizes 
the same modules and provides the same serv- 
ices as the VOR-101. 1 2 ATR case offers op- 
tional size for identical service. Wt. 23 Ibs. 

860E-1 DMET — Provides precise distance infor- 
mation for aircraft up to 200 nautical miles 
from associated ground beacon. Provides 1 
kw min. peak pulse power. Wt. 35 Ibs. 

51Z-2 MARKER BEACON RECEIVER — One or 
three light and aural i of 
over 75 me marker beacon. Completely | transis- 
torized. 3-light version, wt. 4.9 Ibs. 

S1V-3 GLIDESLOPE RECEIVER — Motor driven 
crystal switch for frequency selection of 20 
channels between 329.3 and 335.0 mc. 10 
channel version is available. Flag alarm circuit 
included. 1/4 ATR short case. Wt. 6.3 

MC-102 MAGNETIC COMPASS SYSTEM — Light- 
weight gyro-stabilized compass with. output 
sower to drive an automatic pilot, flight direc- 
te r, Doppler ot Faced navigation systems. 

ystem wt. 13.8 


INSTRUMENTATION 
3364-3 OMNI-BEARING SELECTOR — Enables 





RADIO COMPANY 


selection of desired track and provides to-from 
information. Wt. 2 Ibs. 

327A-2 MARKER LIGHT INDICATOR — Contains 
three press-to-test lights and Hi-Low sensi- 
tivity switch. Wt. 0.63 Ibs. 

1D-48 DEVIATION INDICATOR _ Mees y dis- 
placement data. Flag service. Wt. 1.9 

331H-1 COURSE SELECTOR INDICATOR — os 
vides cross-pointer, to-from, flag and digital 
course selector service. Wt. 4.0 Ibs. 

337A-2 OMNI-BEARING INDICATOR — Presents 
true bearing to VOR station and drives RMI 
pointers. Wt. 2.5 Ibs. 

332C-1 RADIO MAGNETIC INDICATOR — Dual 
input for VOR or ADF. Provides heading and 
omni or ADF bearing. Wt. 2 Ibs. 

331E-2 ADF INDICATOR — Similar to 332C-1 
indication except no magnetic heading indica- 
tion. Variation set knob sets card. Wt. 1.5 Ibs. 


ANTENNAS 

373-3 VOR NAV ANTENNA — Receives VOR and 
LOC signals in the 108-122 mc range. Drag of 
2.6 Ibs. at 250 mph. Wt. 4 Ibs. 


CEDAR 


RAPIDS 


37R-2 VHF COMM ANTENNA — Receiving and 
with maximum input 
capability “of 125 watts. Frequency range: 
116-152 me. Drag of 0.5 Ibs, at 250 mph, 1.3 
Ibs. at 400 mph. Wr. 2 Ibs. 
a= VHF | COMM rte — Receiving and 
ft in 118-136 me frequency 
range. Drag i is 1 Ib. at 250 mph. Wt. 3.5 Ibs. 
37P-4, -5 GLIDESLOPE eg te — Accepts 
glideslope signals in the 329-336 mc range. 
vs ible drag. 37P-5 has two inputs for dual 
ol slope receiver installation. Wt. 0.7 Ibs. 
137%.1 VHF COMM/NAV ANTENNA — Com- 
bined unit for communication from 118 to 136 
mec and navigation from 108.0 to 127.0 mc. 
Drag of 15.3 Ibs. at 600 mph. Wr. 4.7 Ibs. 
37X-2 MARKER BEACON ANTENNA — Receives 
75 mc marker beacon signal. Drag of 3.5 oz. 
at 400 mph. Wt. 1 Ibs. 


FLIGHT CONTROL 


AP-101E AUTOMATIC PILOT — Provides auto- 
matic pilot services in the heavy twin to four 
engine airliner range. Flies the aircraft in re- 
sponse to heading signals during cross country 








DALLAS 


and localizer-glideslope signals (including 
crosswind correction) during approach. 

AP-102 AUTOMATIC PILOT — Lightweight auto- 
matic pilot with services and installation range 
similar to the AP-101E. 

AP.103 AUTOMATIC PILOT — Collins newest 
version Syren f controls all high per- 
formance commercial and executive aircraft 
including airline and executive jets. Offers 
continuous radio course crosswind correction, 
smooth flight over VOR stations, included 
flight director steering computer circuitry. 

FD-104 INTEGRATED FLIGHT SYSTEM — Provides 
instrumentation for attitude control, flight 
along selected headings or VOR radials, ILS 
approaches and flight director steering. Com- 
plete plan view and forward view picture of 
flight is presented on two instruments. 

FD-105 INTEGRATED FLIGHT SYSTEM — Ad- 
vanced version of IFS with two-color horizon 
background, 4’ instruments, integrated light- 
ing and larger warning flags. 

FD-107 INTEGRATED FLIGHT SYSTEM — Light- 
weight IFS utilizing 3° instruments of the 
FD-104. Computer amplifier in a 1/4 ATR short. 

















All over the world, 


Sikorsky helicopters have rescued more people 
than all other helicopters combined. 


(and carried more passengers and cargo, too) 





SS iKoRsky AIRCRAFT, Stratford, Connecticut, U.S.A. 


Sole foreign representative: United Aircraft Export Corporation, East Hartford, Conn., U.S.A. 
European Offices: 3/5 Warwick House Street, London. SW1 England 
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A new type of fuel truck solves the problem of rapid and economical 
refueling for jet-powered commercial aircraft. Here are its characteristics: 


Capacity: 10,000 Imp.gals. Delivery rate 750 Imp.gals/min. 


Independent control of the individual delivery points through STRUVER 
control valves. 


Constant pressure at hose end even with varying flow strength. Control press- 
ure can be pre-selected within a range of 20 to 50 p.s.i. 


Accurate, measurement of fuel quantity for both delivery and return. 
Foolproof and rapid fueling, thanks to rational arrangement of fittings. 


Corrosion-resistant, cantilever light metal tank, hence high payload. 


Better water separation and shorter overall length through the STRUVER 
patent double wedge shape of the tank. 


STRUVER HAMBURG 
TANKWAGENBAU 


NY 


AD. STRUVER GMBH TANKWAGENBAU HAMBURG 
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To deliver maximum fighting power within 
the available defense resources of the free- 
world nations, Northrop has developed the 
new, multi-purpose N-156F — the Freedom 
Fighter. The supersonic N-156F is lightweight, 
takes advantage of new high-thrust-to-weight 
jet engines and uses less than half the fuel of 
comparable U.S. fighters. 

In addition, this fighter offers unique logistic 
and technical advances. The N-156F can oper- 
ate from short airfields or be adapted for zero- 
length launch. This mobility contributes to 
quicker reactions. It permits more aircraft on 
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ready alert along a wider and more dispersed 
perimeter for maximum striking power—with 
minimum vulnerability. 

Northrop’s N-156F has been selected for de- 
velopment by the U.S. Air Force. It is the 
first supersonic fighter American-designed for 
specific tactical and economic requirements 
of other free-world nations. Designed for pro- 
duction outside the United States, the N-156F 
will make a substantial contribution to the 
economies of the areas it is designed to defend. 
First Freedom Fighter now being manufac- 
tured will be flight-tested this year. 








NORTHROP 
INTERNATIONAL 


BEVERLY HILLS, CALIFORNIA, U.S.A. 
A Division of Northrop Corporation 
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N-156F DESIGN CONCEPT DELIVERS ECONOMY...MAXIMUM STRIKING POWER 














Leipziger Allerlei 


Aviation 


and the Leipzig Spring Fair 


By E. Baur, Geneva 


‘* Leipziger Allerlei” is the name of a famous 
local dish consisting of young vegetables, 
asparagus and mushrooms in a shrimp sauce 
and garnished with small meat balls or semo- 
lina dumplings... This only by way of intro- 
duction; more serious topics are coming 
immediately. But it is certainly gratifying to 
know that even Leipzig caters for the gour- 
met. 

Without exaggeration Leipzig can be des- 
cribed as the city of the world’s most impor- 
tant East-West trade fair. And for the past 
three years the products of East Germany’s 
aircraft industry have played an important 
role among the wealth of items on show—in 
1959 some 9,400 companies from 49 different 
countries took stands. 


Guest in Leipzig... 
Immediately on the opening of the Spring 
Fair, which was held this year from March Ist 


The Technical Fair. Centre, the Indian pavilion. 





to 10th, an unending stream of visitors surged 
through the aircraft industry’s pavilion. Here 
the VEB Kooperationszentrale fiir die Flug- 
zeugindustrie, of Dresden (Cooperative for the 
Aircraft Industry) and Technocommerz 
GmbH, Berlin, the foreign trade organization, 
showed the latest products of the companies 
grouped together under the Vereinigung Volks- 
eigener Betriebe Flugzeugbau (or VVB Flug- 
zeugbau for short; Association of People’s 
Aircraft Manufacturing Plants). 


The dominant item in the pavilion was the 
fuselage mockup of the Type 152 four-jet 
commercial transport, which is now going 
into production at the VEB Flugzeugwerke 
Dresden and will come on to the market in 
1960. The attractive cabin equipment shown 
was similar to that for the 57-passenger nor- 
mal version of the aircraft. In addition, a first 
class model for 48 passengers and a tourist 























class version for 72 passengers are also offered. 
A cut-away model on a scale of 1:10 gave an 
impression of the complete aircraft. 


This exhibit was supplemented by one of 
the Pirna 014 jet engines (thrust 6,900 Ib.) 
developed especially for the 152, and by a col- 
lection of its major components, such as com- 
pressor rotor, combustion chamber and tur- 
bine wheel. The engine was developed at the 
VEB Entwicklungsbau Pirna, but production 
is in the hands of VEB Industriewerk Lud- 
wigsfelde. 


The ASh 82T 14-cylinder two-row radial 
engine with direct fuel injection (1,930 h.p. 
take-off rating, 1,625 h.p. rated power), also 
on show, is being produced in large numbers 
at VEB Industriewerk Karl-Marx-Stadt for 
the Il-14P twin-engine short-to-medium stage 
airliner. Up to the present time the Dresden 
plant has delivered more than sixty of these 
aircraft, which—in all probability—will re- 
main in production for some long time to 
come. Components of the ASh 82T exhibited 
included a complete crank assembly, a set of 
connecting rods and the AW S50 four-blade 
propeller used with the engine. 


Finally a selection of equipment items 
revealed that the German Democratic Repub- 
lic has reached the international level in this 
field and is obviously aiming at making the 
aircraft industry into an autonomous branch 
of the national economy entirely independent 
of foreign supplies. 


...and in Pirna 


I have to thank my two hosts, Senior En- 
gineer Walter Kiinzel, General Manager of 
Technocommerz, and Willi Wolf, sales man- 
ager of the Aircraft Industry Cooperative, for 
the opportunity of paying a brief visit to Pirna, 
where I was able to supplement the impres- 
sions I had already gained of the young East 
German aircraft industry’s activities. The old 
city on the left bank of the Elbe is dominated 
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The Type 152 is offered in three versions, for 


48 passengers (first-class layout), 57 passengers 
(normal version, picture) and 72 passengers (tourist 
layout). 


A 


The imposing entrance to the East German aircraft industry's pavilion. In the foreground is the Libelle single-seat 
sailplane for thermal, high-speed and altitude flights. This model is also certificated for simple aerobatics. In the rear 
is the two-seat FES 530 Lehrmeister, for elementary to advanced training. These two sailplanes are in production at 
VEB Apparatebau Lommatzsch. vient : . 

by Sonnenstein Castle, whose spacious rooms 
house the offices and laboratories of VEB 
Entwicklungsbau Pirna, the design and 


development organization. 











































The Pirna organization is responsible for 
the development of turbine powerplants for 
air transportation use. In addition to con- 
tinued development of the Pirna 014 jet, the 
organization is also working on the Pirna 018 
propeller turbine of roughly 5,000 h.p. which 
is to power the projected Type 153 airliner. 





In striking contrast to the venerable old 
castle buildings are the super-modern work- 
shops and engine test beds which have been 
erected in record time barely five hundred 
yards away from the castle. Every technically 
interested visitor must pay full tribute to the 
experts who, in the space of four brief years, 
have created a research and development 
centre whose planning and equipment is fully 
up to the best European standards. 








The East German aircraft industry's pavilion: rear, the fuselage mockup of the four-jet Type 152 airliner, which is 

now going into production at the VEB Flugzeugwerke Dresden and will be put on the market next year. Centre, the 

Pirna 014 jet engine (6,900 Ib. thrust) used in the Type 152, and the twelve-stage axial compressor for this engine. The An international reception 

Pirna 014 also has a two-stage turbine and an annular combustion chamber with twelve burners. Fuel consumption 

at take-off power is given as 0.85 Ib./Ib.t./hr. To reach our next point of call we were 


driven along the twisty road which follows 
the course of the Elbe. The vine-covered slopes 


and the trains of barges on the river made 
in lmget Coen exhibitor at his year's Spring Fal n Price Minin Niki Khraehey paid » suo vist me forget aviation topics for a few moments 
pavilion was one of the landmarks of the Technical Fair. Party Secretary Walter Ulbricht (right) and Prime ...But a road sign pointing to Lommatzsch 

Minister Otto Grotewohl against a background of : 

Sputniks in the Soviet pavilion. brought me sharply back to reality. Conver- 
sation immediately turned to the plant of 
VEB Apparatebau Lommatzsch, which de- 
votes its energies to the development and 
production of sailplanes. Libelle and Lehr- 
meister are the names of the two sailplanes 
now in production, the former being a single- 
seat high-performance type, and the latter 
a two-seat model for elementary to advanced 


training. 


I was told that, by comparison with the 
reference year of 1955, the German Demo- 
cratic Republic increased its foreign trade to 
146 percent in 1958, and that the target figure 
for 1961 is 178 percent. At a reception in 











st 








The Type 152 airliner (four Pirna 014 jets of 6,900 Ib. take-off thrust each) for 48 to 72 passengers is now going into 
production at the VEB Flugzeugwerke Dresden. The production model will differ from the version shown here in two 
principal points. Firstly, the main undercarriage units will be retracted into streamlined housings on the engine nacelles, 
and the supporting wheels at the wing tips will be eliminated. Secondly, the windows in the fuselage nose will disappear, 
to provide room for installation of a radar set. Silencers for the engines are also being developed. The 152 can be 
operated over stages of up to 1,350 nautical miles: cruising speed is between 430 and 460 knots, and cruising altitude 
between 33,000 and 36,000 ft. Cabin pressure then corresponds to an altitude of 6,000 to 7,500 ft. Payload 13,850 to 


17,500 Ib. depending on version; take-off weight 98,100 to 102,500 Ib. normal, or 105,800 lb. with overload. Take-off 


distance to 35 ft. (ICAO standard) 4,315 ft.; landing distance from 50 ft. (for a landing weight of 77,160 Ib.) 4,590 ft. 


Leipzig, Heinrich Rau, Minister for Foreign 
Trade and German Domestic Trade, express- 
ed himself as very satisfied with the results 
so far achieved, in particular by the aircraft 
industry. Apart from subcontractors, some 
half dozen undertakings are today working 
on aviation requirements, and exports of 
aeronautical equipment are constantly rising, 
a remarkable achievement for an industry 
which works entirely for the civil market. 


On the evening before leaving Leipzig 
I had the privilege of participating in a recep- 
tion organized jointly by the aircraft industry 
and Technocommerz in the aircraft industry 
pavilion and attended by visitors from more 
than a dozen countries. Many leading per- 
sonalities from the aircraft manufacturing and 
air transport industry from both East and 
West followed with close attention the paper 
read by Professor Brunolf Baade, Technical 


A 152 undergoing a test to destruction at VEB Flugzeugwerke Dresden. 
























Director of the East German Aircraft Indus- 
try Research Centre, on the development and 
construction of the Type 152 medium-stage 
airliner. The discussion which followed with 
experts from Brazil, Bulgaria, China, Czecho- 
slovakia, Britain, France, Iceland, the Mon- 
golian People’s Republic, Poland, Switzer- 
land, USSR, Hungary and Vietnam did much 
to strengthen the view that, after a surprisingly 
short “running in” period, the East German 
aircraft industry has already reached world 
status in some respects. It is obvious that 
State investments in this industrial branch 
have been and still are very generous. In this 
connection every allowance has been made for 
the fact that a highly developed aircraft indus- 
try presupposes exceptional efficiency in prac- 
tically all other branches of industry. Modern 
aircraft not only need highly specialized 


materials for airframe and engines, but the 
whole accessories and equipment industry 
must be of above-average standard if the final 
product is to be competitive on the world 
market. Basically the aircraft industry can be 








One of the very modern assembly shops at VEB Flug- 
zeugwerke Dresden, birthplace of the Type 152. The 
plant also produces the I-14 P airliner, with two 1,930 h.p. 
ASh 82T piston engines, which has a cabin for 26 passen- 
gers instead of the 18 in the original Russian Ilyushin 
Il-14 model. 


regarded as a criterion for the whole industrial 
development and technical and scientific level 
of a country. 


Although as a whole the Leipzig Spring 
Fair had a strong international flavour, this 
was less noticeable in the aviation sector. 
However, the Czechoslovak aircraft industry 
was represented by Omnipol, the foreign 
trade organization in Prague, and models of 
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From I1 Passengers 
to 2!'/2 Million 


Air France’s 
Fortieth Anniversary 


The history of air transport in Europe begins 
in the early months of 1919, when Deutsche Luft- 
reederei Opened domestic services from Berlin 
to Hamburg and Leipzig, and G. Holt Thomas, 
a pioneer of Britain’s commercial aviation, 
founded Aircraft Transport and Travel Ltd., the 
earliest predecessor of the British Corporations. 
However, it fell to the French to open the first 
international passenger service. On February 8th, 
1919, Lucien Bossoutrot took a Société Farman 
Goliath with eleven passengers from Paris to 
London. 

... “Passengers” perhaps does not fully meet 
the case. The eleven persons occupying the 
hastily converted Farman Goliath bomber all 
wore uniform and carried military travel orders 
from Paris to London in their pockets. In 


The first Paris-London air ticket made out by Farman 
was bought by an Englishman, who paid by cheque. 






4 — 
Fomiet Yogagr 


Cita 
Aas Zourves 


Raymond Vanier (left), who has worked for the French 
airmail organization for 40 years — Compagnie Générale 
Aéropostale, Air Bleu and since 1946 with Air France as 
head of the Centre d’Exploitation Postal Métropolitain 
has recently retired. Right, Didier Daurat, Vanier’s prede- 
cessor at the Centre d’Exploitation Postal. 


Bossoutrot’s own words, a civil ruse. For weeks 
the London authorities—who were very sensitive 
about the Channel—had refused permission for 
any civil aircraft to fly over British territory 
“until the Peace Treaty was signed.” Finally, the 
only way out was to put the small party into 
“warpaint.” 

Captain Bossoutrot, one of the most outstanding 
figures in the early days of French air transport 
who gained 29 world records and died in 1958, 
only a few months after Henri Farman—tirelessly 
continued flying passengers for Ligne Farman. 
Two days after the return flight from London he 
carried 13 passengers from Paris to Brussels and 
six months later he was to be found on a route 
proving flight to Casablanca and Dakar. 

Meanwhile French air transport was taking on 
more concrete forms. In 1923 three Channel 
companies merged to form Air Union, soon to be 
followed by the formation of Air Orient, which 
stretched out feelers towards the Middle and Far 
East, of CIDNA (Compagnie Internationale de 
Navigation Aérienne) which built up a route 
network in Eastern Europe, and of SGTA 
(Société des Transports Aériens), which succeeded 
Ligne Farman. And Aéropostale’s Latécoére 
flying boats prepared the way to South America. 

On August 30th, 1933, finally, all these private 
companies were merged into Air France. Such 
was the groundwork of France’s national flag 
carrier, which was re-established after World 
War II, today operating the world’s longest route 
network and in 1958 carried well over 2!/4 million 
passengers. 


In 1954—35 years after his first passenger flight from 
Paris to London—pilot Lucien Bossoutrot (right) made 
the same trip as a guest, in the cockpit of an Air France 
Vickers Viscount. 


Passengers wearing hats of ‘‘pre-flying’ days go aboard a Goliath of Farman’s 1919 Paris-London service. 




































Cabin of the Farman Goliath (the first Paris-London air- 
craft had basket chairs). Passengers could open the 
windows during flight. 










Air freight in 1933: loading goods by hand. 
Unlike the Farman Goliath, the Caravelle does not offer 
Paris-London passengers the privilege of opening the 
windows... too bad. 
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Underground Dispersion 
of Long-Range Ballistic Weapons 


By Eric Burgess, Los Angeles 


The big problem in the current deterrent defence concept is that of ensur- 
ing immediate retaliation. This means that the first generation ICBM must 
be launched in the period between detection of the attacking missile and the 
time when the launching area becomes part of the stem of a mushrooming 
fireball. With intercontinental ranges this period is fairly short, a matter of 
fifteen or twenty minutes. With IRBM it is even shorter. 

If it becomes necessary for a defensive nation to fire long-range ballistic 










missiles in retaliation against an aggressor, every second of countdown is 





priceless because it brings the incoming thermonuclear warheads four miles 
closer to their targets. At the present time all IRBM and ICBM bases are 
soft bases, completely unprotected and easy targets. Atlas, for example, is 










View from the top platform of the 100-ft. servicing rig for the Titan ICBM. This mighty Underground shaft with elevator and servicing platforms for the Martin Titan ICBM. 
steel framework is to be used in modified form for underground sites, according to A similar installation is being built by American Machine & Foundry Co. for the USAF 
USAF plans at the edge of Vandenberg AFB, California. 













































launched from a surface base which is vulnerable to attack by conventional 
and advanced weapons. This is true also for the Thor IRBM. Unfortunately, 
these large modern ballistic weapons cannot be moved around easily as 
could the German V2 of World War II. We cannot nowadays use the 
technique employed by the Germans of choosing a launching site, rushing 
up the rocket crews and firing the missile, and then moving away before the 
launching equipment could be located and destroyed. For one thing the 
guidance requirements are more severe than with the short-range V2, and 
the launching site needs exact surveying for programming of the guidance 
system. 

Launching bases are hard to hide, so their location must become known to 
potential enemies. It is also obvious that a surprise attack is the most likely 
opening for a future war, and this attack is going to be directed at the means 
of retaliation. Although this may be some consolation to the city dwellers 
it is none whatsoever to the military personnel responsible for the defence 
of a country or a nation. As they now stand the soft bases do not contribute 
greatly to the deterrent defence because an enemy has the incalculable ad- 
vantage of being able to choose when he strikes. To be sure of retaliating, a 
deterrent defence force of IRBMs and ICBMs must be able to get its mis- 
siles off their pads within 15 minutes of the need to fire in anger. Moreover, 
a potential enemy must be made fully aware of this capability. 


a 


Several avenues are being followed to create an effective ballistic missile 
deterrent. The first is to reduce the countdown. Experience with missiles so 
far has produced extended countdowns which are unrealistic for defence 
purposes. The countdown must be accomplished at any time of day or 
night, in any kind of weather, and under any circumstances of attack, power 
failure, sabotage, invasion. Moreover it must be achieved within fifteen mi- 
nutes of the order to retaliate. 

This presents several serious problems in connection with propellant load- 
ing, checkout of sub-systems, and maintenance of base capability. The long- 
range ballistic weapon has a number of sub-systems; a flight control system, 
an airborne guidance system, an electrical supply of both AC and DC, a 
hydraulic system, a steering system, a propellant utilization system and a 
propulsive system. In addition, the vehicle carries a complex nose cone which 
includes a nuclear warhead, arming, fuzing and countermeasure devices. 
Checkout of all these interrelated sub-systems cannot be accomplished in a 
few minutes; for a true deterrent defence they have to be maintained in a 
condition of continuous readiness. Propellant loading must be timed so that 
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it is completed when all the other sub-systems are ready to go. To ensure 
maximum reliability, the final checkout of all sub-systems must coincide as 
closely as possible with the time of fire-in-the-tail. Any residual time delay 
between checkout of a sub-system and fire-in-the-tail contributes to un- 
reliability of that sub-system so far as the whole weapon system is con- 
cerned. 

Checkout demands fast propellant loading, and this is difficult for ICBMs 
because of the amounts of propellant that have to be placed in the tanks in 
the short time available. The problem is eased by having a continuous pro- 
pellant loading system to minimize the valving and pumping requirements. 
This can be accomplished easily with the fuel, but is not applicable to the 
liquid oxygen. The methods now being developed for fast propellant loading 
will also be applicable to the second generation liquid-propellant ICBM. The 
missile’s fuel tank will be kept loaded with fuel in sufficient quantity to reach 
the allocated target. If a last minute change of programme is desired, addi- 
tional fuel can be loaded during the short countdown. Pressurization con- 
tainers within the missile are also kept fully loaded and continuously topped 
to replace losses during checkout and holds. The fuel would be periodically 
circulated from the missile through the storage tank of the base in order to 
remove contaminants. 

The liquid oxygen cannot be conveniently housed in the missile on a per- 
manent basis. It will be stored in a tank at the base and continuously cir- 
culated through filters to remove contaminants. Some oxygen would be 
passed through a heat exchanger to produce oxygen gas under pressure. 
This gas, applied to the ullage of the storage tank would be used to dis- 


These pictures of the erection of an Atlas ICBM on its launch- 
ing pad at Cape Canaveral give some idea of the complexity 
of the ground installations required for the operation of long- 
range rockets. 


place the liquid oxygen into the tank on the missile. The use of gas pressure 
for propellant loading overcomes the requirements for large pumps and 
heavy electrical power loads. A gas pressurizing system would operate in 
two stages. A low-flow valve opens to fill the loading lines and establish flow 
into the tank of the missile. As soon as this flow is established the main 
flow valve would open to permit loading at the rate of at least 2,000 gallons 
per minute. A computer would be used to programme the loading and thus 
minimize the weight of the airborne propellant utilization system. This com- 
puter would ensure that the main flow is stopped just before the tanks are 
fully loaded and that the final topping process would take place at a low 
flow rate with super-cooled liquid oxygen. At the conclusion of the loading 
process, which could be accomplished in this way in about five minutes, the 
high pressure oxygen head would be discharged through a dump valve, and 
only sufficient pressure maintained in the oxygen supply tank for topping 
up in the closing phases of the countdown and thrust build-up. All tanks 
would, indeed, be suitably topped during the thrust build-up period and the 
Supply lines would not be disconnected until the instant of lift-off. 





If the countdown were stopped for any reason, the liquid oxygen would 
be returned to the storage tank. If the missile ever had to be removed from 
‘its pad for maintenance, the fuel likewise could be restored to its storage 
tank. 


The second method of creating the deterrent is to move the liquid-propel- 
lant missile underground into a hard base. With the missile, its checkout, 
propellant loading, and other ground support systems would also go under- 
ground. Pre-launch checkout and propellant loading are carried out in an 
underground shelter, the missile is raised to the surface by some elevating 
device, and is then fired. All forms of long-range ballistic missile now appear 
to be developing towards abandonment of the soft base. The Titan liquid- 
propellant ICBM can be used from hard bases, the Minuteman IRBM and 
ICBM is designed around the hard base concept, while the Polaris IRBM 
will use a mobile base which can be hidden in the ocean depths until re- 
quired. 

There are, naturally many difficulties associated with the hard base, and 
this type of base is not the complete answer. For example, it is doubtful 
whether a missile and its launching crew would be operational after the 
explosion of a nuclear device on the surface directly above the hard base. 
The ground vibrations could be so intense as to incapacitate the crew and 
destroy delicate guidance and control equipment in the missile. A hard 
base, to be effective, must be designed to resist vibration and to minimize 
the communication of that vibration into its structure. 


In a hard base the missile will be maintained in a vertical position on its 
elevating platform. It will be environmentally protected not only from 
attacking ICBM heat, radiation and vibration, but also from the vagaries 
of the weather. The missile’s fuel tank would be kept loaded, and it would be 
in a state of continuous checkout. At the order to launch, liquid oxygen 
propellant loading would commence even as the vehicle was being raised to 
the surface. Protecting doors would open, the missile would emerge from 
the ground at the time of countdown completion, and taunching would take 
place. 

An underground launching and servicing system for the Titan ICBM is 
now being constructed at Vandenberg AFB, California. This is not an 
operational system, but will be used for testing and training purposes. The 
first operational base is planned later for Lowry AFB near Denver, Colo- 
rado. A contract for the hard based Titan launching system was awarded to 
the American Machine and Foundry Company. The approach by this com- 
pany, according to recent releases, is to use a circular pit silo type of structure 
connected underground to separate chambers in which control and servic- 
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Launching of a two-stage Martin Titan. The two rocket motors in the lower stage to- 
gether deliver more than 300,000 Ib. of thrust. 


Alongside the Titan's servicing rig is a broad steel mast with arms top and bottom 


for cables and propellant pipes. 
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ing functions are housed. The whole complex is to be well below surface level 
and undetectable from the air. The missile itself will be stored in a vertical 
position within the main circular pit. The top of this silo is level with the 
surrounding terrain and is protected by reinforced concrete. The mouth 
opening is closed by two hinged doors which lift upwards and outwards 
when the missile is to be raised to the surface for launching. The Titan stands 
on an elevator which is used to lift it to the launch position. It is not fired 
from within the silo but only when it is raised to the surface. The elevator is 
protected by flame deflectors, which send the exhaust gases away from the 
mouth of the silo at the time of lift-off. 

Loading of the missile would be very much like loading at a present-day 
surface launching complex. The missile would be raised into the vertical 
position from its transporter and placed on the elevator platform. The ele- 
vator would then lower it into the silo, where it would be housed and main- 
tained in a state of instant readiness. Problems of propellant feed lines on 
the elevator are serious, but solutions are in sight. At an AMF meeting in 
New York during December 1958, General Bernard Schriever said that, 
although the Titan is about 18 months behind the A/¢/as in operational capa- 
bility, it will have the advantage of the hard base site. 


* 


The third way to achieve instant retaliation capability is to use a solid- 
propellant ICBM in a hard base. This is regarded by many strategists as the 
ultimate in the deterrent defence. It is exemplified in the Minuteman weapon 
system. 

There is much to be said for this concept; it avoids the plumbing diffi- 
culties inherent in the liquid-propellant vehicles, and it takes us one step 
nearer to push-button warfare. The ideal arrangement of the Minuteman 
will use a continuous checkout system, in which the solid-propellant missiles 
are deposited in silos and automatically checked out from a remote control 
station. Dispersal of the launching silos along highways will make them al- 
most invulnerable, and by launching the missiles from within the silos 
complex elevating systems are avoided. 

The Minuteman system is basically simple and cheap, and uses a weapon 
of a basic design that will not become obsolete rapidly. Its design is such that 
developments and advances made during the next two decades can readily 
be incorporated into the system. The use of solid propellants reduces the 
countdown period very much more than is possible with even the most 
sophisticated propellant loading systems. 

The hard launch sites do not include crews and are accordingly more 
easily protected from near misses by nuclear warheads. Their dispersion 
makes it almost impossible to destroy the deterrent force by one surprise 
nuclear attack. The destruction of the hard bases will require 30 to 50 times 
as many missiles as would be needed to destroy an equal number of soft 
bases. The Minuteman is also cheap compared with its liquid-propellant 
counterpart. Even the missile costs about one tenth of the liquid-propellant 
missile. But also it needs only one tenth of the personnel to operate it, so 
there is a tremendous saving in the cost of the hard base. 

A comparison between the requirements of hard bases for solid and 
liquid-propellant missiles is made in the Table. It is apparent that, although 
the present-day liquid-propellant ICBM can be adapted to the hard base, 
the ballistic missile deterrent becomes really effective only when it consists 
of a solid-propellant vehicle in an automated hard base complex. 


Comparison of Requirements for Hard Bases Using Solid 
and Liquid-Propellant Missiles 





Base Requirements Solid Liquid 
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An intensive and thorough evaluation carried out with Mk.1 
aircraft has paved the way to the current production version, the 
Mk.3. 

Refinements include hydraulically operated services, Martin Baker 
ejection seats, wing-tip auxiliary fuel tanks and a one piece 
moulded windscreen. All Jet Provosts are powered by the 
Armstrong Siddeley Viper turbo-jet. 


” 


“"~ HUNTING AIRCRAFT LIMITED 


A Hunting Group Company. 
LUTON, BEDFORDSHIRE, ENGLAND and at 1450, O;CONNOR DRIVE, TORONTO, CANADA 
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You are flying today in the finest of airliners . . fitted 
with the best of equipment . . . with your mind’s eye on the 
future. And although you marvel at the performance of your 
navigation systems, your communication equipment, the 
speed and efficiency of your engines . . . you yearn for even 
finer and greater things to make your flights more dependable 
and your equipment even more reliable. 


Bendix has that same thought for the future, and all the 
while is devoting its efforts to produce “ reality’ for you. 
The part of Bendix in the technical progress of aviation is 
vast and varied. Because Bendix always anticipates aviation’s 
next advance, every plane that flies, in some way relies on 
Bendix’ creative engineering. 


Even before takeoff, Bendix’ weather instruments 
provide the vital data for flight plans. Bendix filters guard 
the fuel used by engines equipped with Bendix starters, gener- 
ators, ignition and fuel metering. In flight . . . Bendix air- 
borne weather radar, automatic pilots, instruments, radio, 
actuating mechanisms, de-icing equipment, and other scien- 





PROVIDES 


tific devices surround planes with safety and guide them to 
countless landings cushioned by Bendix landing gear. And, 
with increasing frequency, Bendix Flight Path Control and 
GCA are used to bring planes safely to runways in bad 
weather. 


Bendix is first in fuel metering systems for Jets, Ram- 
Jet and Turbo-prop engines. A leader in landing gear. The 
largest producer of Aviation Instruments and Accessories 
which have become the standard for major airlines. When 
you see the “ Bendix Aviation Corporation’ name on any 
product, you can buy and use that product with the complete 
assurance that it is the final word in creative engineering. 


From the intimate knowledge of aviation progress 
gained through this active participation, Bendix can assure 
you that today’s engineering triumphs are looked upon 
merely as stepping stones—and Bendix will continue to play 
an important part in aviation advancement. 
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RELIABILITY... 


...in COMMUNICATIONS 
VHF Radio Transmitters & Receivers «+ Aircraft Interphone Systems ¢ Audio Control Panels 
Passenger Address Systems ¢ Amspeakers ¢ Antennas 


...in NAVIGATION 
Weather Radar ¢ Automatic Radio Compass Systems ¢ Distance Measuring Equipment 
Marker Beacon Receivers ¢ VHF Omni-Range Equipment ¢ VHF Ground Direction Finders 
Glidescope Receivers *¢ Micro-Wave Equipment ¢ Automatic Direction Finder Systems 
Indicators © Computers ¢ Automatic Pilot Systems «© Central Air Data Computers 
Polar Path Compass © Supersonic Flight Control Systems * Sonic Altimeters 


...in ENGINE COMPONENTS 


Direct Injection Fuel Systems ¢ Fuel Metering Systems ¢ Jet Engine Control Analyzers 
Carburetors ¢ Fuel-Flow Totalizing Systems ¢ Engine Starting Equipment ¢ Magnetos 
Ignition Analyzers = « Ignition Systems ° Dynamotors ° Electrical Connectors 


...in AIRFRAME PARTS 


Hydraulic Actuating Equipment + Shock-Absorbing Struts ¢ Hydraulic Master Cylinders 
Landing Gear Wheels ¢ Cerametalix Brake Lining « Power Brake Valves * Rotor Type Brakes 


We would like to tell you about these and the many other products and systems that have made Bendix 
and Aviation synonymous around the world. 


“Send International 


DIVISION OF BENDIX AVIATION CORPORATION 


CABLE “BENDIXINT", NEW YORK *Registered Trademark Bendix Aviation Corporation 


205 EAST 42ND STREET NEW YORK 17, N. Y., U.S.A. 
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COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 


Marconi in Radar 


MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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Christiaan Huygens (1629-1695) 


A pioneer in the field of astronomical 
observation (and also the inventor 
of the pendulum clock), Huygens 
would see the Fokker F 27 
Friendship” in the sky as a sign of 
continued Dutch pioneering. 

The Fokker FE 27 is a prop-jet 
airliner for short to medium haul 
with a seating capacity up to 


40) passengers. 


Weer) = The Fokker E 27 is also built under 
be licence by Fairchild Engine and 
Airplane Corporation U.S.A. 
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worlid-encompassing Friendship — 
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C-130 Hercules 


proven airlift champion 


67' 2 tons big, 6-miles-a-minute fast, the Lock- 
heed C-130 can land on and take off from short, 
rough fields, sand, snow and ice. It climbs like a fighter, 
cruises at altitudes over the weather—and can trans- 
port 92 combat-ready troops or 20 tons of heavy 
combat equipment. The Hercules can fly distances up 
to 4000 miles. 

Powered by four GM-Allison Prop-jets, the C-130 has 
been rewriting the record books ever since it entered 
service for the U.S. Air Force over two years ago. 
No other combat cargo plane can do so many person- 
nel and cargo hauling jobs so well, so fast, so econom- 


ically. 





LOCKHEED 






Landing in deep sand, at a gross weight 
of 110,000 pounds, a C-130 HERCULES 
stopped in less than 950 feet. Takeoffs 
from sand with same load averaged only 
1500 feet in length. 









Huge hydraulically-operated 9-foot 
by 10-foot aft cargo door of C-130 will 
accommodate trucks, tanks, heavy field 
equipment—and pallet-loaded cargoes 
of 20 tons. 







GEORGIA DIVISION, MARIETTA, GEORGIA, U.S.A. 


PROP-JET TRANSPORTS | AIR FREIGHTERS 
JET UTILITY TRAINERS TRANSPORTS - NUCLEAR-POWERED AIRCRAFT - NUCLEAR PRODUCTS - AIRCRAFT MODERNIZATION | MODIFICATION 
GROUND HANDLING EQUIPMENT - MISSILE SUPPORT EQUIPMENT 

















Preparing air traffic 


control for the Jet age: 





We ree 
‘2, 2 nase = 
Ye S55 
Se 


a 





Automatic flight 
progress display 





SATCO increases the handling capacity of air 
traffic control centres without any sacrifice of 
safety and without requiring any major change 
in present flying procedures or air traffic organi- 


sation. 





Principal features of SATCO: 





Computer and 
memory drum - 
calculations and 






Automatic coordination between control positions 
Automatic flight data display systems 

Extensive facilities for civil/military coordination 
Special calculations for turbine aircraft 

Special pre-departure facilities for air line operators 
Uses latest type digital computers, fully 
transistorised 

Fail-safe and self-checking. 


SIGNAAL 


N.V. HOLLANDSE SIGNAALAPPARATEN HENGELO - NETHERLANDS 






conflict search 






Flight planning 
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Ballistic Missile Reliability 


iii missile “blackmail” is the latest 
form of diplomacy. It seems to be taken for 
granted that hundreds of ballistic missiles can 
accurately accomplish their terrible missions and 
automatically achieve the desired level of 
nuclear (or chemical or biological) destruction. 


But what will really happen when the 
“ buttons’ are pushed ? Will these complex 
weapons of war hit their targets ? Are they 
reliable ? These are extremely difficult questions 
to answer but in the present state of the art, the 
battlefield performance of these missiles may not 
be outstanding. What is needed now is an 
adequate formula for evaluating the potential 
results so that the missile threat can be placed 
in the proper perspective. On the other hand, 
we need a method for determining the effective- 
ness of ballistic missiles in terms of their probable 
tactical employment. 

The proper definition and understanding of 
tactical reliability can give us the required 
yardstick to measure the expected results and 
usefulness of the ballistic guided missile. The 
calculations of the scientist and the engineer 
will not help at this point: the product of the 
reliabilities of the critical components is useless 
for this application although valuable for design 
purposes. What is needed is the viewpoint of 
the military commander in the field. He defines 
reliability as the degree of probability that a 
missile system will detonate the warhead, at an 
effective distance from the target, at a specified 
time. 

A closer examination of tactical reliability 
reveals three distinct functions that must occur 
(Figure 1). These are grouped into two cate- 
gories, “ preflight’ and “ inflight’, based on 
launching the weapon at a certain time and 
accurate detonation of the warhead. The inflight 
condition emphasizes the role of the warhead, 
which is often neglected when considering the 
merits or demerits of a particular missile; all of 
the other parts of the system merely act as part 
of the delivery means for this payload. 


Preflight reliability 


First, consider preflight reliability or firing the 
weapon on time. This means that the missile 
system must have a high checkout reliability 
with a minimum of component failures or 
equipment breakdowns. Time is always critical 
in a tactical situation. Although the targets are 
stationary, a coordinated attack by land forces 
or the destruction of important installations by 
intercontinental missiles to support attacks in 
other parts of the globe will require precise 
timing. 

What are some of the lesser known charac- 
teristics of a missile system that will insure a 
timely effect on the target ? One of the most 
important of these characteristics is a rapid and 
smooth checkout. The rejection rate for com- 
ponents must be kept to a minimum since 
only a limited number of spare parts can be 
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By Major Patrick W. Powers, U.S. Army 


carried by the missile organization, and there 
is no time to replace an excessive number of 
these items. All critical components must have 
a long life even though the missile is a “ one 
shot’ weapon. This extended lifetime of parts 
is necessary when it is realized that, once the 
missile and its associated equipment have been 
checked out, there may be a long surveillance 
period during which some system components 
are warmed up and turned off a large number of 
times. For any attacking or deterrent missile 
forces, this cycling may occur for days or weeks, 
or even months—a situation calling for un- 
usually high standards of design and manu- 
facture. 


Meeting a firing time also depends on the 
maintenance of the complex electronic and 
mechanical equipment. Not only does this 
involve a training problem but it requires a 
built-in system of maintenance. This need can 
be met by module packaging with provision for 
a defective unit to be quickly isolated and 
replaced. The supply and repair of major items 
of equipment must be given the highest priority. 


The military operators of the missile equip- 
ment are as much a part of the overall system 
as electronic tubes, gyroscopes or propellants. 
Men, too, must be reliable, and this can be 
achieved only by following valid, troop-tested 
checkout and operating procedures. The com- 
mander must insist that there are no deviations 
from these procedures, which, however, must be 
adapted to meet the continuous equipment 
changes and modifications to a system after it is 
put into operational use, if they are to remain 
effective. If the missile system cannot accomplish 
its mission on time, then preflight reliability 
for that attempt or “ trial” is zero, just as surely 
as if the warhead never exploded or the missile 
was wide of its mark. This also means, of 
course, that the tactical reliability is zero for 
that trial. 


Let us take an example of ballistic missile 
firings by way of illustration (see table I). These 


results would have to be obtained during military 
training and industry test firings because these 
are the on/y data that can give an approximation 
for preflight reliability in battle. Only combat 
experience will provide valid data, so these 
figures will be optimistic, since the firing environ- 
ment during tests is more favorable than that 
during any tactical situation. In this example, 
a thirty-minute time bracket is specified as a 
trial. Note that the missile system failed to 
make the firing times in trials numbered 3 and 
8. The reliability was zero for those trials (or 
the trials were “ unsuccessful”), so that the 
total preflight reliability was eighty percent for 
this sampling of launchings. On a time basis, 
then, eight of the ten were fired within the given 
thirty-minute time bracket. In combat, the 
military commander might have failed in his 
mission in this case, because he lacked sufficient 
fire support or because he did not detonate 
enough warheads on distant targets to achieve 
a desired level of destruction. 


Inflight reliability 


Too often when discussing missile reliability we 
lose sight of the only requirement for a ballistic 
guided missile: to transport an effective warhead 
accurately to the target. This is clearly empha- 
sized in the two parts of inflight reliability 
(Figure 1), both of which depend on certain 
warhead functions. 


Proper detonation of the warhead depends, 
generally, on three factors: the arming of the 
warhead; the electrical detonation signal from 
the fuzing system; and achieving the anticipated 
explosive power of the lethal payload. To further 
complicate this particular function of tactical 
reliability, the warhead should be armed only 
when the danger of an improper detonation to 
the troops, equipment and friendly areas is 
minimized. This arming usually takes place at 
a certain point on the trajectory when the 
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guidance system or sensing elements determine Table 1. Example of Tactical Reliability missiles, this reliability will undoubtedly improve 
that the precise point in space and the correct to a more acceptable degree. 
time of flight have been reached. Trial Preflight Inflight Once a missile system has been issued to the 


: : number success- success- Remarks : . 3 
Where the warhead detonates is a function of ful ful field, the commander must be assured that 


the fuzing system and the guidance system. tactical reliability will be maintained and im- 


This is normally a point in space above the 1 Yes Yes — proved. This reliability is a function of the 
target for nuclear warheads, and it is really a 2 Yes ws reliability of the critical components of the entire 
three-dimensional problem. A height of burst 3 No No Not fired; late missile system and of the reliability of the 
or vertical dimension is determined by the 4 Yes No Excessive miss distance military operators. Without such recognition of 
fuzing system; the range (or distance to the 5 Yes —~ mm these critical reliability factors, the finest research 
target) and azimuth (or direction) are the 6 wend i. Sennbien aten Maines and development missile system will never 
horizontal dimensions determined by the guid- ; Yes %  « become a successful tactical weapon. 

ance system. There is a delivery error in each 8 No No Not fired; late 

dimension depending on the specific warhead 9 Yes Yes Fired; second attempt Cenclusion 

and on the missile system used. These errors 10 Yes Yes = 

result in a probable error in delivery for a given The pressures of the technological advances of 
ballistic missile system which means that, with e Actual missiles fired ..... 8 the last two decades have had an astounding 
today’s missiles, more than one weapon has to be @ Preflight (8/10)... .... . 80% influence on the course of warfare and the 
fired to obtain a high assurance of reaching the @ Inflight (6/8). .......-. 75% economic and political evolution of our civiliza- 
desired degree of damage to the target. e TACTICAL RELIABILITY (6/10) 60% tion. The ballistic missile with nuclear warhead 


is the most ominous product of the resulting 
weapon race and the one which casts the longest 
shadow across the continents and the oceans 
of our planet. But like any other weapon de- 
vised by man, it must be better understood so 
that proper judgment can be made of its chang- 
ing potential effect as a weapon of war. 

By analyzing the ballistic missile in terms of 
tactical reliability, we find that its present 
effectiveness as an accurate, trustworthy weapon 
of war is difficult to evaluate. Furthermore, it 
appears that the many complex functions that 
must occur for success in combat reduce its 
reliability far below that of other weapon sys- 
tems such as the rifle, the aircraft and the tank. 
Thus, ballistic missile “* blackmail ’’ for attack- 
ing specific targets may not be as much of a threat 
as the Communists boast. 


As an example, Brigadier General Thomas 
R. Phillips, U.S. Army (Ret.), wrote recently 
in the “ Reporter ” magazine, that the probable 
error for a 5,000-mile Soviet ballistic missile is 
ten miles (meaning that half of them will fall 
this close to the target). He stated that six 
missiles of this type would have to be fired at an 
intercontinental target in order to give a ninety- 
percent assurance of a required level of destruc- 
tion. Although this may be optimistic, it illus- 
trates how the accuracy characteristics of a 
missile system require a larger number of missiles 
to be fired to achieve some measure of tactical 
reliability. 
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There is another aspect of accuracy that must 
be mentioned and that is the difficulty of locating 
the target with respect to the missile launcher. 
When the distances are as great as those being 
considered, present means of location offer 
insufficient accuracy in many areas of the 
world. The location should be so precise that 
the radius of the earth at that point can be 
computed from standard tables in order to 
determine the proper coordinates. The range 
and azimuth are then calculated from the proper 
set of coordinates. In order to improve these 
geodetic accuracies, more information must be 
obtained about the shape and size or “ figure ~ 
of the earth. 


On the other hand, we must learn to measure 
the dimensions of performance of the Free 
World’s ballistic weapons, not in terms of re- 
search and development firings but by the 
requirements of the military commander in the 
field. Effective tactical reliability for these 
missiles requires a greater development and 
production precision and higher standards of 
military training and employment than in any 
other weapon system. These requirements must 
be stressed or the ballistic guided weapon 
systems will have doubtful effectiveness in any 
conflict, at least for several years to come. 
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Realistic inflight reliability criteria should be 
established for military training firings so that 
a valid evaluation can be made of expected 
results for present ballistic missile systems. The 
requirement could be that the missile must 
generate an arming signal (assuming no nuclear 
warhead can be used for these firings) and 
impact within a certain distance of the target. : ; . 
Thus, all missiles impacting outside this arbitrary ; Assembling a U.S. Army Redstone rocket. 
distance would be * unsuccessful”. The accuracy 
or miss distance of the successful missiles can 
be stated as a circular probable error or median 
radial miss distance with a maximum miss 
distance to include 95 percent of all the missiles 
fired in the sample trials to be used. This is the 
only type of approach that can more precisely 
define a successful inflight reliability trial that 
simulates a combat situation. 


Placing the 69-ft. missile on the rotating launching pad. 


Again, refer to Table J for an example of 
inflight reliability using the same trials as before. 
Trials numbered 4 and 6 were unsuccessful 
because of an excessive miss distance. Con- 
sequently, only six out of the eight inflight trials 
were successful for 75 percent reliability. As a 
result, the overall tactical reliability—the pro- 
duct of the preflight and inflight reliabilities 
is 60 percent. This may appear to be a low 
reliability for any missile system, but when all of 
the factors involved for a tactical firing are 
considered, it is not surprising that this may be 
a realistic figure for today’s ballistic weapons. 
In the future, after the relatively few firings 
(compared with the testing of conventional 
weapons) that can be made with these expensive 
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Notes from the Flight Deck 


by “Albatross”, London 


Wanted : simpler instruments 


Just six years ago I signed on to deliver some piston-engined fighters 
to a Middle Eastern Air Force. I had never set eyes on the type 
except in pictures. And for a day or so before the first ferry I pored 
over the pilot’s notes, memorizing every figure I thought I would 
need to know: pressures, temperatures, frequencies, speeds. 

Halfway between Benina and Nicosia, the oil pressure dropped 
off the clock. With 250 miles of sea still to cross, the future did not 
seem particularly bright. Still, the engine turned on sweetly and 
the oil temperature stuck, steady as a rock, just where it was meant 
to stick: a sure indication that the pressure was normal and that 
it was the gauge that had gone wrong. 

From that day to this I have been at a loss to understand why 
I have constantly had to refer to temperatures and pressures in 
degrees Centigrade, Fahrenheit, pounds, kilos, inches of mercury 
and millibars, when some simple standard could tell me _ precisely 
what I wanted to know. 

The cockpit of a modern airliner is crowded with dials—it is 
like a harem, with the pilot, like a sultan, expected to know the 


personal secrets, whims and wants of everyone. With the mass of 


administrative detail he must attend to—flight planning, communica- 
tions, national anomalies to international air traffic procedures, 
ever-changing prohibited areas, defence exercises, to mention but 
a few— this is an enormous burden for him to carry. 

Much of the information a pilot needs can only be indicated 
in figures: speeds, vectors, atmospheric pressures, etc. That is 
accepted. But is it absolutely essential for instruments referring to 
the mechanical aspects of flying to be calibrated in that manner ? 

Most pilots would agree that it makes not the slightest difference 
whether the needle of an oil pressure gauge points to a numerical 
value or a coloured quadrant. The story it tells is precisely the 
same. The advantage of the latter form of presentation, however, 
lies in the fact that it demands no memorizing, no reference and most 
important, no added attention. Green is a recognized human 
standard for safety and normality, the “ Go Ahead ™ signal, and as 
such commands the correct psychological reaction. Likewise, red 
stands for a further automatic reaction: emergency, abnormality 
and “ Stop ”, whether it be in Tokyo, New York or Barcelona. 

A numerical value has none of these qualities. It is artificial. 

It could be argued that a pilot accustomed to a particular aircraft 
would not need such simplification. But no matter how well we are 
schooled in a subject, there are moments when we forget. Especially 
at critical periods when there are a thousand and one things to 
think about. 

There is a crisis in the sky today, and the only way we can ride 
it is by simplifying every facet of the pilot’s overcomplicated job. 
The most obvious place to start is in the cockpit. 

A lot of work has gone into attitude and navigation instrumenta- 
tion, and the results are very promising. But they are taking time 
to perfect. Meanwhile the big jets are bearing down upon us with 
their problems bubbling in their wakes, yet so concerned are we with 
them that the simplest approach to alleviating the pilot’s mental 
indigestion is being overlooked. 

Pressures and temperatures connected with the mechanics of an 
aircraft are strictly for ground engineers. What pilots want are 
simple, coloured quadrants showing the limits within which they 
must operate: yellow for caution, green for normal operation and 
red for emergency. 

Although some engine instruments carry coloured indications 
already, crews are still expected to refer to figures. The reverse 
should in fact be true, numerical values being directly related to the 
needs of servicing engineers who must have them to diagnose 
irregularities. 

Aviation has come as far as it has because the men behind it 
wanted it to. Practically anything can be done if you want to do it. 
Do we want to simplify the pilot’s job and so relieve his mental 
indigestion ? If we do—let’s be rational and start with the obvious. 
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The perils of drifting snow 


High on the list of items now being investigated by aeromedical 
men is a type of vertigo caused by optical illusion during landings 
in drifting snow. 

A common occurrence in northern territories where runway 
lights are kept blazing even in daylight during the winter months, 
it is said to result from snowflakes drifting across the landing path, 
between the flares and the windscreen. 

The danger of this situation is that drifting snow gives a pilot 
the impression that he is flying straight when in fact he may be 
drifting off the runway. The effect is said to be particularly marked 


just before touchdown and during the early stages of the landing 


roll. 

Numerous accidents have been caused in this way, and until 
comparatively recently they were attributed to pilot ham-handedness 
and inexperience since the effects are only marked in cross-winds. 

To minimize the risks, operators in northern lands are warning 
their pilots to double-check on each other during the line-up and 
the roll-out. 


Landing on foam 


Since Boston Airport threw in runway foaming as an additional 
emergency landing facility for aircraft with jammed undercarriages, 
airline pilots have been in a quandary. 

Is runway foaming just a clever psychological gimmick, or js 
there something in it? Does runway foaming really minimize fire- 
risk when landing wheels up, and if it does wouldn’t it be wise to 
have the facility made mandatory at all major airports ? 

So run their questions. 

Their uncertainty is understandable, for little has been said about 
the practice. But then, that too is understandable; for the fire- 
fighting experts are not certain themselves just how effective it 
actually is. 

According to the Committee on Aviation and Airport Fire 
Protection set up by the National Fire Protection Association of 
America, caution should be exercised in adopting the procedure. 
For although some emergency landings on foam have been successful, 
almost an equal number have not. 

Experience has so far shown that foam will minimize friction 
sparking and the ignition hazard in the event of a post-impact spill, 
but there is no evidence as yet to show that it will be as effective 
should a fuel spill occur on impact. The behaviour of fuel on a foam 
blanket is not sufficiently well known. 

Numerous questions have arisen as a result of Boston’s action 
—believed to be unique in civil aviation—which stems from a military 
brain-wave to lay a foam tape to assist fighters with cocked nose- 
wheels to land without damage. 

Right now the NASA, the United States Navy and the National 
Fire Protection’s Committee on Aviation and Airport Fire Pro- 
tection are studying the problems presented and expect to publish 
results some time this year. 

Meanwhile operators are instructing their pilots to use discretion 
in asking for a foam blanket at Boston; for they are bearing in mind 
these factors: 

It takes up to 20 minutes to foam an area 3,000 feet by 40 feet, a 
further 20 minutes to replenish the foaming truck which must be 
available in case of fire after the landing, the possibility that con- 
ditions may change in the 40-minute time lapse to make a touchdown 
impossible, the fact that after asking for the facility a few months 
ago, an airliner landed short of the blanket. 

Cost of the operation, which cannot be put into effect in high 
winds or cold weather, is about $750—more, if a greater area is to 
be foamed. 
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@ The Maintenance Branch Planning Office of British European Airways has evolved 
a new rational method of treating aircraft with de-frosting fluid before take-off. By using two 
Bedford 7-ton truck chassis, on which are mounted 40-foot Simon's hydraulically actuated 
operating towers and spraying equipment, it is possible to defrost all the external surfaces of 
a Viscount in less than 30 minutes. The defrosting compound, which is a mixture of Kilfrost 
DC 2 and water, is preheated according to requirements up to 70°C in a special 1,000-gallon 
storage container, and then transferred to a tank installed in the truck. The fluid is delivered 
through flexible pipes to 6-foot lances. 





@ Bombrini Parodi-Delfino (BPD), a private company 
with head office in Rome, a branch in Milan and plants at 
Colleferro, Ceccano and Castellaccio, has announced 
details of its production programme. It includes the manu- 
facture of artillery and small arms ammunition, military 
rockets, solid propellants for JATO auxiliary units and guided 
missiles, all types of explosives, metallurgical and mecha- 
nical products, chemicals for agricultural and industrial 
uses, and a whole range of synthetic materials. In the field 
of guided missiles BPD has concentrated for many years 
on the development and production of double-based pro- 
pellants. Recently installed research and production plant 
has permitted the large-scale production of various types 
of solid propellants for rockets and missile powerplants. 
BPD is also engaged in the development of composite 
propellants, and has been studying small and medium- 
calibre unguided missiles. The complete missile, i.e., 
body, propellant and warhead, can now be manufactured 
entirely within the company’s facilities (picture shows an 
Orth extrusion press as used by BPD for double-based 
solid propellants). 








@ Siemens & Halske A.G., Berlin and Munich, 
announces its Cerberus ionization fire warning 
system which detects fires at a very early stage. 
Contrary to most other well-known fire warning 
systems, Cerberus does not respond to tempera- 
ture rises, but reacts immediately to visible or 
invisible combustion gases, which are formed 
as soon as an object begins to glow or smoulder, 
i.e., before actual flames appear. The gas-sensitive 
“electric feeler’’ in Cerberus is a chamber con- 
taining air ionized (i.e., rendered electrically con- 
ductive) by means of a radium preparation. Once 
combustion gases enter this chamber, the elec- 
trical conductivity is reduced and the control 
centre gives alarm. Siemens & Halske has developed 
a small control centre for use with both ionization 
and temperature warning systems. A_ single 
ionization warning element fitted in the roof of a 
hangar, for example, can protect an area of from 
215 to 1,080 sq.ft., depending on the type of building 
and the fire risk. Recent models of the Cerberus 
are equipped with a glow-lamp as warning indicator, 
so that a threatening fire can be detected at its 
point of origin. 





@ Aviolanda Maatschappij voor Viiegtuigbouw N.V. has announced the 
design of its Aviobridge, a telescopic covered gangway which can be extended 
from terminal exit directly to the aircraft's entry door. The Aviobridge is designed to 
fit practically all types of modern airliners. Three telescoping sections permit the 
bridge to be extended to a maximum length of 100 ft. Further details: easily adjust- 
able horizontally and vertically to fit aircraft of various sizes with the aid of a hydrau- 
lically-operated supporting vehicle on rollers, positioned under the second section 
of the bridge. Hydraulic servo system to make the bridge automatically follow the 
rise and fall of the aircraft when it is being discharged or loaded. Main characteris- 
tics: maximum length 100 ft.; minimum retracted length 50 ft.; height inside smallest 
section 7 ft. 4 in.; width inside smallest section 5 ft. 4 in.; maximum height of deck 
from ground 13 ft.; minimum height of deck from ground 3 ft. The Aviobridge is 
designed to be operated under extreme weather conditions, up to wind velocities 
of 60 m.p.h.; maximum load capacity 45 |b./sq. ft. 











@ Lear Incorporated recently in- 
troduced the NAVCOM series of 
new weight and space saving 
airborne navigation and com- 
munications equipments, particu- 
larly suitable for installation in 
single- and twin-engined private 
aircraft. One component of this 
series is the Lear NAVPAC 100 for 
VOR/LOC navigation and marker 
beacon reception, with aural in- 
dicator. Switching from VOR to 
ILS Localizer is automatic. The 
NAVPAC 100 is adaptable to any 
VHF receiver having VOR/LOC 
capability, and is capable of oper- 
ating three meter loads and two 
flag alarms; it can also operate 
two meter loads and two warning 
flags and an approach coupler 
without additional amplification. 
Maximum overall dimensions are 
3 in. X 7.25 in. x 9.5 in; weight 4.5 Ib. 
The upper picture shows the 
automatic VOR/LOC_ switching 
relay (bottom left), while the 
lower picture shows the etched 
circuitry of the NAVPAC 100. 
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Experimentelle Untersuchungen an_ verschieden 
hohen Uberschallgeschwindigkeiten. — By Hans Rudolf 
Voellmy, Dr.sc.techn. — Communication No. 24 of 
the Aerodynamics Department, Federal Institute of 
Technology, Zurich; edited by Prof. J. Ackeret. — 
Verlag Leemann, Zurich (German; 82 pages, 37 il- 
lustrations; price 17.60 Swiss francs, DM 17.00). 
The doctor’s thesis submitted to the Federal Institute 

of Technology, Zurich, describes H. R. Voellmy’s 

experiments to check the validity limits of certain simple 
equations used in the calculation of forces on slender 
bodies of revolution in the supersonic range. The author's 
measurements have shown that boundary layer effects 
have such a powerful influence on flow round the body 
that the forces covered by the classical hydrodynamic 
theory become less important than the forces arising from 
the viscosity of the air. This condition occurs in particular 
when the stability of the boundary layer is disturbed 
either because of the body’s excessive angle of attack or 
because of over-rapid thickening of the boundary layer 
due to the convergence of the body’s rear portions. In 
his final remarks Dr. Voellmy states that, within the 

Reynolds number range of 1.0 « 10° to 1.2 x 10° 

discussed, the hydrodynamic theory can be applied only 

to bodies whose cross-sections increase in the direction 
of flow and whose angle of attack in relation to the 
direction of flow is less than approx. 3°. At higher 

Reynolds numbers, however, it can be applied to some- 

what larger angles of attack and to bodies with cylindrical 

portions. Ba. 


A Study of Several Aerothermoelastic Problems of Aircraft 
Structures in High-Speed Flight. — By John C. Houbolt, 
Dr.sc.techn. — Communication No. 5 of the Depart- 
ment of Aircraft Stress Analysis and Lightweight 
Structure, Federal Institute of Technology, Zurich; 
edited by Prof. M. Rauscher. — Verlag Leemann, 
Zurich (English; 108 pages; 24 illustrations; price 
12.45 Swiss francs, DM 12.00). 

In the present doctor’s thesis on aerothermoelastic 
problems, the author gives special emphasis to dynamic 
aeroelastic effects. The first part of the report deals with 
temperature, stress and stiffness analysis and gives a 
review of the thermal aspects of high-speed flight, with 
regard to both external and internal flow. At the same 
time he gives a résumé of the basic equations of elasticity, 
modified to include temperature effects. In the second 
part of the thesis Dr. Houbolt places emphasis on aero- 
elastic phenomena and concludes with a fairly exhaustive 
analysis of the problem of panel flutter before and after 
buckling. Ba. 


Solid-Propellant Rockets, Second Stage. By Alfred J. 
Zaehringer. — American Rocket Co. (to be ordered 
from Box 1112, Wyandotte, Michigan), 1958 (English, 
printed in manuscript form; 306 pages: price $8.25 
plus postage). 

The author, a contributor to a number of American 
publications on jet propulsion and rocket questions, 
makes no secret of his enthusiasm for space travel and 
rocket technology. He has painstakingly collected all 
the available non-classified information on solid-propel- 
lant rockets, which he published in a first edition of his 
book in 1955. He has now added five new chapters, 
including more recent developments, and has published 
a second edition entitled, in trade jargon, “ Second Stage” 
Beginning with the early days of powder rocket techno- 
logy and with German, American, British and Russian 
work during World War II, Zaehringer describes some 
of the fundamentals, the processing and testing of solid 
propellants and applications of such rockets. The text is 
supplemented by a large number of drawings, photo- 
graphs and tables composed by the author. Occasional 
inaccuracies in designations and data are compensated 
by an extensive list of references at the end of each 
chapter and by an overall bibliography including 
800 references. Re. 


Fundamentals of Advanced Missiles. — By Richard B. 
Dow. — John Wiley & Sons, Inc., New York, 1958 
(English; 567 pages; price $11.75). 

First a word on the author: Richard B. Dow, a Ph.D. 
in physics from Harvard University, was a ballistician 
at the Aberdeen Proving Grounds in Maryland during 
the war, then joined the Guided Missiles Research and 
Development Division of the Navy Bureau of Ordnance 
and is now Aeronautical Research Administrator for the 
Air Force Office of Scientific Research, Washington. 

His book deals with the scientific bases for the develop- 
ment and assessment of tactical supersonic missiles, bal- 
listic missiles and space vehicles, treats their operational 
characteristics and gives representative applications of 
the basic principles. Chapter headings are as follows: 
1. Kinematics of Flight (with discussion of typical flight 
paths); 2. Application of Fluid Mechanics to Aero- 
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dynamics and Propulsion (including propellant and com- 
bustion problems); 3. Dynamics (oscillations, automatic 
stabilization, launching and control systems); 4. Some 
Applications of Probability and Statistics; 5. Properties 
of Microwaves (important tube and antenna functions): 
6. Application of Infrared Radiation; 7. Radar; 8. Guid- 
ance (including navigation and homing systems); 
9. Guided-Missile Systems. 

In view of rapidly rising development and production 
costs, Richard Dow’s remarks on technical planning and 
analysis of modern missiles will find a ready audience. 
Although not every lay reader will be able to find his 
way among the equations and formulae, these fruits of 
long practical experience can be unreservedly recom- 
mended to engineers and military experts. Re. 


Pathfinder. — By Air Vice-Marshal D. C. T. Bennett, 

-B., C.B.E., D.S.O. Published by Frederick Muller 

Ltd., London, 1958 (English; 287 pages; illustrations: 
price 18 shillings). 

This is a highly personal account by a distinguished 
officer of his flying experiences both in pre-war civil 
flying and with the Royal Air Force. 

Air Marshal Bennett's story begins with his early 
upbringing on his father’s cattle ranch in Australia and 
moves on to his selection for flying duties with the Royal 
Australian Air Force and subsequent transfer to the 
pre-war RAF. 

Canoe-surfing among the powerful breakers on the 
beaches of Eastern Australia—with treacherous under- 
tows and sharks lending added spice to the element of 
danger—fostered an early love of adventure and the 
sang-froid so necessary for operational flying. 

Outstanding airmanship and an unusually receptive 
brain enabled this officer to rise rapidly. Organizing skill 
and ability to lead men brought further promotion to 
air rank. With the founding of the Pathfinder Force 
his contribution to the allied bomber offensive was un- 
surpassed. Tu. 


Moon Trip. — By William Nephew and Michael Chester. 
G. P. Putnam’s Sons, New York; Longmans, Green 
and Co., Canada, 1958 (English; 63 pages; price $ 2.50). 


The big print and basic English presentation, by these 
two heads of Lockheed Aircraft Corporation missile 
research teams, will give youthful enthusiasts the chance 
to catch up on space travel problems of the future. The 
basic principles are examined relating to radio-activity, 
blast-off, weightlessness, re-entry into the earth’s atmo- 
sphere, and the associated high temperature difficulties 
brought about by kinetic heating of the rocket ship hull. 
It is all explained so simply that even older readers could 
brouse over the illustrated pages of this book and perhaps 
refresh their knowledge of this so topical subject. Tu. 


Secret Bomber. — By Wing Commander “Sandy” 
Powell. Published by Allan Wingate, London, 1958 
(English; 215 pages; price 13s 6d). 

Whether Mack Maguire, the test pilot of the Atlantic 
Aviation Company is at the controls of their new top- 
secret Mark III Alpha bomber, delving into the inner 
workings of the design office, driving his 41/ litre 
Bentley, or merely quaffing the odd pint at the “ Talbot” 
with the Chief Designer’s secretary. the reader is allowed 
to share the author’s enthusiastic approach to these 
varied topics. Tu. 


Dynamics of Flight. — By Bernard Etkin. Published by 
John Wiley and Sons, Inc., New York, 1959 (English: 
433 pages, 4 appendices and index comprising 80 pages: 
price $15.00). 

This comprehensive work contains up-to-date tech- 
niques for dealing with stability and control problems in 
easy-to-read language. There is full mathematical treat- 
ment with numerical examples for the more sophisticated 
reader. 

So many NACA (NASA), RAE, and other technical 
reports are continually being produced that this carefully 
considered review of existing data provides a timely con- 
tribution to this particular field of aeronautical science. 

There are chapters on static stability and control, 
general equations of unsteady motion, the stability 
derivatives, stability of uncontrolled motion (longitudinal 
and lateral), aircraft response to control actuation, 
turbulent air problems, and automatic stability and 
control. 

Subjects treated include transient and frequency res- 
ponse, feedback systems and automatic controls, dyna- 
mics of missiles, machine computation (analogue and 
digital), and mathematical aids. Tu. 


Fighter Planes that Made History. — By David C. Cooke. 
G. P. Putnam’s Sons, New York, and Longmans, 
Green and Company, Toronto, 1958 (English ; 
72 pages; price $2.50). 





All you could wish to know of the outstanding fighter 
aircraft, including World Wars I and II and some of the 
more recent “local wars”. Each plane is described in 
outline together with a brief account of its operational 
background. Performance and dimensional data are 
conveniently summarized. There is a full-page photo- 
graph for each of the aircraft described. Tu. 


An Airplane in Every Garage. By Daniel R. Zuck. Pub- 
lished by Vantage Press, New York, 1958 (English: 
192 pages; price $4.50). 

This is a highly imaginative, forward-looking book 
whose author has looked into some of the questions likely 
to arise if and when there will be “an airplane in every 


garage”. Tu. 
Handbook of the Aircraft Industry. — Edited by 
J. L. Naylor and T. F. Saunders. Published by 


George Newnes Ltd., London, 1958 (English; 335 

pages; 145 diagrams and illustrations; price 35 shillings) 

The editors of this book have collated information 
providing an essential background for those requiring 
a general knowledge of aeronautical subjects with 
particular reference to the British aircraft industry. 

There are sections on such varied subjects as aero- 
nautical careers, education and training, the more 
important people in the British aircraft industry, an 
historical section, and a general review of the various 
aspects of aviation engineering, including research and 
development and guided missiles. 

There are too, for the more general reader, short 
papers by acknowledged experts in the fields concerned 
outlining in simplified terms some up-to-date aircraft 
design principles. This information indicates the range 
of problems existing in the industry, if not their ultimate 
solutions. 

Short sections are also included on British civil avia- 
tion and aircraft types. Finally, there are several useful 
appendices relating to the more common aeronautical 
terms and abbreviations. Tu. 


Von Richthofen and the Flying Circus. — By H. J. Nowarra 
and Kimbrough S. Brown. Edited by Bruce Robertson. 
Published by Harleyford Publications Ltd., Letch- 
worth, Heris., England, 1958 (English; 139 pages: 
6 appendices comprising 64 pages: profusely illustrated 
with photographs, maps, etc.; price 45 shillings). 


A detailed account of the courage and daring of 
Manfred Freiherr von Richthofen —the ‘Red Knight’. 
Here, too, is the full history of the ‘Flying Circus’: 
more than just a story of air battles and duels to the 
death, it contains, too, the day-to-day activities of 
Richthofen and his Staffel leaders. 

The character and personality of von Richthofen are 
carefully examined. His early service in the Ist Regiment 
of Uhlans as a young cavalry officer blooded him for 
the air combats where ultimately—after some eighty-four 
victories to his credit—he was destined to be shot down 
by Captain A. R. Brown, D.S.C., R.A.F. The ‘Red 
Knight ’ was buried by those who flew and fought 
against him with full military honours. Tu. 


Books received 


Flughafen-Abfertigungsgebaude. -— Published by the 
Arbeitsgemeinschaft Deutscher Verkehrsflughdfen e.V., 
Stuttgart, 1958 (price DM 18.00). 


Technisch-Planerische Voraussetzungen fiir die Anpassung 
der Flughafen an den Diisenluftverkehr. — By Dr.-Ing. 
Werner Treibel. — Published as Report No. 2 of the 
Arbeitsgemeinschaft Deutscher Verkehrsflughdafen e.V., 
Stuttgart Airport, 1958 (price DM 15.00). 


Research reports issued by the North-Rhine-Westphalia 
Ministry of Economics and Transport; edited by Under 
Secretary of State Prof. Leo Brandt; Westdeutscher 
Verlag Cologne and Opladen, 1957/58: 

Report No. 390: Berechnung der optimalen Leistun- 
gen, Kraftstoffverbrauche und Wirkungsgrade von 
Luftfahrt-Gasturbinen-Triebwerken am Boden und in der 
Hohe bei Fluggeschwindigkeiten von 0-2,000 km/h und 
vorgegebenen Diisenausstr6mgeschwindigkeiten, by Dr.- 
Ing. Johann Endres (price DM 24.90). 

Report No. 444: Einfluss der Saugrohrabmessung, der 
Einlassteuerlage und der Grésse des Kurbelkastenvolu- 
mens auf den Ladungswechsel eines Einzylinder-Zweitakt- 
Dieselmotors, by Dr.-Ing. Werner Wilhelm (price DM 
22.40). 

Report No. 471: Der Uberdruck-Windkanal in Aachen, 
by A. Naumann, A. Heyser and W. Trommsdorff (price 
DM 11.00). 

Report No. 493: Versuche an Wirbelstrassen hinter 
Zylindern bei hohen Geschwindigkeiten, by Prof. 
Alexander Naumann and Dipl.-Ing. Heinz Pfeiffer 
(price DM 11.65). 

Report No. 578: Einfluss der Fluggeschwindigkeit auf 
die Wirtschaftlichkeit von Strahltriebwerken und Rake- 
ten, by Dr.-Ing. Giinther Fellner (price DM 15.00). 

Report No. 588: Untersuchungen iiber den Einfluss 
der Auspuffrohrabmessungen auf den Ladungswechsel 
einer Einzylinder-Zweitakt-Vergasermaschine mit Kur- 
belkastenspiilung, by Dr.-Ing. Werner Wilhelm (price 
DM 18.40). 
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| | AGA Talking Radio Beacon 
now available for both VHF and UHF. 
An ideal navigational aid for feeder 
lines and private aircraft. 


SVENSKA AB GASACCUMULATOR 


Dept. 16 — STOCKHOLM-LIDINGO — Sweden 











Anywhere in the World is an Airfield... 


Anywhere, that is, where there’s a 
100 yards or so of anything like 
level ground, the Twin Pioneer 


FOR THE 16 PASSENGER 
lands comfortably on that, and 
takes off from even less. Simply, 
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Twin Pioneer is opening up some POWERED BY ALVIS LEONIDES ENGINES FITTED 
of the most difficult territories in WITH DE HAVILLAND PROPELLERS 
the world. 


SCOTTISH Gs AVIATION 


PRESTWICK AIRPORT - AYRSHIRE - SCOTLAND 
Telephone : PRESTWICK 79888 










The PZL-102 “Kos”, a safe, com 
fortable and economical touring 
aircraft. 


The PZL-101 Airplane for agricul- 
tural purposes — the guarantee of 
insect pest and plant disease 
control. 






Foreign Trade Enterprise For particulars please contact : Com- 
Warszawa, Przemyslowa 26 mercial Counsellor, Legation of the 
Poland, P.O. Box 365 Polish People’s Republic, 30, Dufour 
Telegrams : Motorim Warszawa strasse, Bern 
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“YOU SAY CARL. 1S UP THERE” 


“Sure. C.A.R.L. built the R-Theta which 





} helps these chaps get home”’ 





CANADIAN APPLIED RESEARCH LIMITED 











6" International Congress 
on Electronics, Nucleonics, 
Television, Radio and 
Cinematography 


June 15" to July 5", 1959 
Rome 





LATEST DEVELOPMENTS IN THE SCIENTIFIC 
WORLD 

Scientific congresses - technical meetings - technological 
exhibitions - illustrative shows - colour television - 
scientific novelties - practical demonstrations 


10 COUNTRIES 
5,000 PARTICIPANTS 
1,200 EXHIBITORS 
1,500 FILMS 


Full-scale congress on nuclear science and its peaceful 
applications ; on the most recent electronic developments 
and on cinematography. 

Atomic reactors - nuclear equipment for industry, 
agriculture and medicine - automation - servo mechanisms 
- telecommunications - measuring and control - missile 
technology - astronautics - television films - scientific, 
documentary and entertainment films. 

EXCURSIONS, SHOWS AND VISITS TO FACTORIES 
AND RESEARCH CENTRES WILL BE ORGANIZED 
FOR PARTICIPANTS IN THE CONGRESS 

AND THEIR FAMILIES. 

REDUCED RAIL FARES. 

For information - registration - reservation of stands : 
RASSEGNA ELETTRONICA, NUCLEARE 

EF 'TELERADIOCINEMATOGRAFICA 

Via della Scrofa, 14. Tel. 656.434 4/5 

ROME 


























THE USERS OF 
EXECUTIVE AIRCRAFT 
TRAINERS AND SPORTS AIRCRAFT 


THE MANUFACTURERS 
OF AIRCRAFT 


AIR TRANSPORT COMPANIES 
AND AIRPORT MANAGEMENTS 


ALL WHO ARE INTERESTED IN 
AERONAUTICAL ENGINEERING 


will find a wide variety 
of high-grade German and foreign products 
exhibited at the 


1959 GERMAN AIR SHOW 


Information and prospectus 
from the Bundesverband der Deutschen Luftfahrt- 
industrie e.V., Bad Godesberg, and from Deutsche 
Messe- und Ausstellung-AG., Hanovre—Messe- 
geldnde. 


















LORENZ 


pioneers in radio aids to air navigation 
for more than 25 years 


VOR 


ILS 
FBII 
ZFB 
VDF 1 


TACAN 


CONSOL 


VHF Omnirange according to CAA 
specifications 

Instrument Landing System 

Fan Marker 

Non-Directional Beacon (NDB) 
VHF Wide-Base Doppler Direction 
Finder 

Medium Range Air Navigation 
System 

Long Range Air Navigation System 


\ 


STANDARD ELEKTRIK LORENZ 


Stuttgart - Zuffenhausen 


See us at the German Industrial Fair Hanover 1959 and at 
the 23eme Salon International de |l'Aéronautique 1959, Paris - 


Le Bourget 
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VHF COMMUNICATIONS 


GIOVANNI AGUSTA 


[RUZIONI AERONAUTICHE NaUICO ALL-CHANNEL 








WITH REVOLUTIONARY ALL-NEW TRANSISTORIZED 
POWER SUPPLY 





* 90-360 channel transmitter (50 kc spacing; 118-135.95 mc) 
* 90-560 channel receiver (108-135.95 mc) 


* Permits crystal-controlled tuning to VOR/LOC frequencies and 
simultaneous glide slope channeling. 


* Permits SCS, DCS or completely flexible cross channel tuning. 


* New transistorized power supply saves space and 4 pounds 
weight. 


*« CAA TSO’d for scheduled airline use. 
* 22 pounds total weight, 1 ATR. 


For full information write or cable: 


CASCINA COSTA (GALLARATE) Si, Gases AIRCRAFT SUPPLIES 


ITALIA 
Teterboro, WN. J., U.S.A. Cable VANDUSAIR 
NARCO world-wide Distributors 








Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 





























Rocket engines 


SOLID-PROPELLANT 
LIQUID-PROPELLANT 














of all powers 





Our rocket engines 
are used in, for example : 


— THE MIRAGE 
— THE TRIDENT 
— THE Sud-Aviation | Matra 
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ALITA LIA 


ANGLE OF ATTACK INSTRUMENTATION 


Rome 
New York 
daily 
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Get there 
fast, 

get there 
rested 


In the DC-7C ‘‘Seven Seas”, most modern product of 
experienced, world-famous Douglas Aircraft, everything 
has been done to ensure the passenger a fast and 
comfortable flight. The high operating altitude keeps 
the aircraft well above bad weather levels, while inside 
the pressure cabin the traveller enjoys complete rest 
in his well-cushioned chair or commodious sleeper. 
The impeccable service aboard the aircraft, ALITALIA's 
tradition and pride, the succulent meals and vintage 
wines, the superbly elegant environment, all contribute 
to make your trip comfortable and restful. 


SOC OCG SEO 


for proven flight safety... 





As pioneers in the development of operationally 
sound Angle of Attack equipment, Specialties has 
made many thousand installations in U.S. Navy air- 
craft. Satisfactory installations have been made in all 
current models of commercial and military aircraft. 


Specialties probe type Airstream Direction Detector 
(ADD) will not flutter or overshoot at any airspeed 
from stalling to Vmax and will take more abuse than 
a standard pitot head. 


Millions of hours of operational flight experience 
are reflected in the design of the B Type indicators. 
The presentation has proven ideal for instrument 
flying. It includes horizontal needle position for 
approach and optimum damping for readability, even 
in extreme turbulence. 


Probably Specialties’ best single contribution to 
alpha presentation is the Approach Index which, 
mounted above the glare shield, comfortably spans 
the nasty gap between instrument and contact flying, 
just before touchdown. 


Systems or portions of systems are available for any airplane in the world. 


B2 indicator 


..in France by 
..in United Kingdom by 


Specialties, Inc. 


Skunks Misery Road, Syosset, New York, U.S.A. 


Approach Index 


Produced under exclusive license... 


Compagnie Générale de Télégraphie 
Sans Fil 

Department Sadir 

79, Blvd. Haussmann, Paris 8 


Ferranti Ltd., Ferry Rd. 
Edinburgh 5, Scotland 
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LORAN ror jet-AGE 


LONG RANGE NAVIGATION 





EDO AIRBORNE LORAN has, to date, been specified by 13 international air 


722% ) AIRBORN| 
e. WF -1hc carriers for their jet and turbo-prop fleets. 


Here are a few reasons why: 


KLM e Compact size and total weight of 29 Ibs., designed for installation in limited 
Ns % cockpit space. 


e Indicator scope, on adjustable swivel base or mounted in standard instrument 
panel cutout, is easy to read in daylight or artificial light. 

e Direct-reading control unit, measuring 5*/,”4!'/,”, gives pilot or co- 
pilot instant line-of-position information—no interpolations or special 
training required. 

e Pinpoint position fixes obtained in less than one minute. 

e Complete dependability—all-new design featuring miniaturized circuits 
assures utmost reliability for aircraft operation. 

e Fail-safe characteristic rules out possibility of error. 

e All-channel availability—-Edo Airborne Loran operates on all loran channels, 
assures world-wide loran coverage. 


EDO LORAN HAS BEEN THOROUGHLY TESTED over Atlantic and 
Pacific air routes. It's another quality product of Edo, major supplier 
of advanced electronic systerris for the U.S. Navy—sonar, radar, 
ASW equipment. For complete data on Edo Model 345 Airborne Loran 
address Dept. 3-C 
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—_ EDO CORPORATION College Point, L. |., New York 
EDO (CANADA) LTD. Cornwall, Ontario. 
EXPORT REPRESENTATIVE : 
AiRiwe? 


AEROMARITIME, Inc., 1000 Vermont Ave., N.W., Washington, D.C. 





Manufacturers of a Trusted Line of Marine and Airborne Electronic Equipment 





Since 1925 








ELEMENTARY AND ADVANCED TRAINER 


PILATUS P.3 


product of best Swiss quality workmanship 


Economical, modern trainer for 
pilot training from first flight up 
to conversion on to jet fighters. 

Built for basic and advanced train- 
ing of military and commercial 





pilots. 

In service with the Swiss Air 
Force. 

Under test with Swissair, Swiss 
Air Lines 


“PILATUS” 
AIRCRAFT WORKS 


STANS - SWITZERLAND 
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You're off, 
Mr. Worldwide! 
to a good start... 
every time. 
To fly Swissair means 


choosing the best 


... worldwide 




















the same: it’s the service 
that’s different 


SWISSAIR 


Your travel agent will 
7 tell you: The fares are all 














Aro 
in 
Europe 


Well, not entirely! Aro Equipment Corpora- 
tion is still firmly sitting in Cleveland and 
Bryan, Ohio, U.S.A. But something new has 
been added! British Oxygen Aro Equipment 
has set up a new manufacturing and repair 
factory in Harlow, England. This is to deal 
with Aro products in American-built aircraft 
in service in European and NATO air forces 
and USAF; and, of course, the civil aircraft 
of European airlines. 

B.O.A.E. are the European associates of Aro 
Equipment Corporation combined with the 
resources of the British Oxygen Group. In 
this way we can offer an unrivalled service in 
the field of aircraft liquid and gaseous oxygen 
equipment and associated airborne and 
ground equipment. Being right on your door- 
step we can supply your wants for American 
aircraft equipment, thus saving you time, 
dollars and inconvenience. 






























BRITISH OXYGEN ARO EQUIPMENT 


HARLOW 26891 





ESSEX - 





HARLOW ° 





THE PINNACLES - 


Suppliers to the Royal Air Force and Royal Navy, 
B.O.A.E. liquid orygen equipment is being fitted 


to most types of modern aircraft. 
























SERVICES LINKING 
4 CONTINENTS 








LINEAS AEREAS ESPANOLAS 








Fine Art Process Engraving Works 


Schwitter Ltd 


Basle 

Allschwilerstrasse 90 

aM -1[-Jelelelal-Melol eioBoio Bele) 
VAvlatoia) 


Stauffacherstrasse 45 
i M-10-10)alelal-m ele) sen oW mole) 


FILTERS FUELS TO 0.1 MICRON 
Lausanne Office 


Avenue de la Gare 44 
d Telephone 021 228675 
eliminates 


BY MOLECULAR EFFECT 





Complete safety ! 


SOFRANCE S.A. 


PARIS, 206, bd Péreire (17°), tel. ETO. 35.19 - LYONS, 1, rue 
Ferrandiére, tel. 37.82.52 - DUNKIRK, 24, rue Faulconnier, 
tel. 28.68 - LIMOGES, 34, av. Général-Leclerc, tel. 37.26 and 28.23, 
telex 58036 LIMOG. - ALGIERS, 5, rue Lys-du-Pac, tel. 360.29 





















Face stanparv ILS 
INSTRUMENT LANDING SYSTEM 





“4 co Gh widard) PABBRICA APPARBCCHIATURE PER COMUNICAZIONI BLETTRICHE - STANDARD -s.p.a. 
é 2 * MILANO via Bodo 3 te, 373241 » ROMA - via Emilia 88 481.200 » NAPOLI. via Pote di Tapia 47 - tl 310081 
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@ from the crash of a bird to a shell 


e@ from zero speed to Mach 2 


from —56° to +160° C 


GLACE TRIPLEX - LONGJUMEAU 








SOCIETE D'OPTIQUE, DE MECANIQUE, 
D'ELECTRICITE ET DE RADIO 


OMERA 


ELECTRONIC, OPTICAL AND 
PRECISION MECHANICAL EQUIPMENT 





Transmitters, receivers, SARAM licence 
SARAM TRAP.6 VHF 
SARAM TRAP.11A UHF 
SARAM TRAP.21A UHF 
AGA licence radio beacons 
DECCA licence radar 


AERIAL PHOTOGRAPHIC MATERIAL 
SEPHOT licence 
Recording sights, Type 20 and 100 
Photographic equipment, Types 11, 30 and 31 





49, rue Ferdinand-Berthoud 
ARGENTEUIL (S.-et-O.) - Tel. 961.3240 




















Société d’Applications Radioélectriques 
4 l’Aéronautique et la Marine 


S.A.R.A.M. 


Radio-electric design studies 


Airborne transmitter-receivers 


VHF 


Types 5-41 - 5-42 and 5-52 


UHF 


TR-AP-11A 





9 and 11 rue H.-G. Fontaine — Asniéres (Seine) 
Tel.: GREsillons 33-21 and 33-22 








AKIN FART ~ Ede 


Complete rounds for artillery and ammunition 
for small arms 


Special solid propellants for rocket engines 
Rockets for military use 
High explosives and propellant charges 
Mining explosives 
Powders and cartridges for sporting guns 
2 
Metal goods 
* 


Chemical products for industrial, agricultural 
and domestic use 


Polyester resins 
* 
Wool and “ Delfion” synthetic fibres 


Milano 
Via Palestro 2 


Roma 
Via del Corso 267 














437 











List of Advertisers in 


" Interavia “ 


Page Page 
Aero Design & Engineering Co., Oklahoma 332 Edo Corporation, College Point . 434 
Aircraft Radio Corp., Boonton. ; 330 English Electric Co. Ltd., London 362 
Air France, Paris 338 Ericsson Telefon A.B., Stockholm 325 
Alitalia, Rome. 433 
Allison Division of General Motors Corp. India- FACE, Milan 436 
napolis . : . 318 Fiat S.p.A., Turin . 352 
Alvis Limited, Coventry cs 326 Fokker N.V., Amsterdam 419 
Armstrong-Witworth Aircraft Ltd., " Coventry 347 
Garrett Corporation, Los Angeles . , 317 
General Electric Co., Schenectady 336- 337 
Goodyear International Corp., Akron 324 
Bendix International, New York 416-417 Grumman Aircraft Eng. Co., Bethpage. 313 
Blackburn & General Ltd., Brough 340 
Boeing Airplane Co., Seattle 342-343 De Havilland Aircraft of Canada Ltd., Toronto 321 
Bombrini Parodi-Delfino, Rome 437 Hawker Aircraft Ltd., Kingston-on-Thames 310 
Bristol Aeroplane Co. Ltd., Bristol 400-401 Hollandse Signaalapparaten, Hengelo . . 421 
Bristol Siddeley Motors Ltd., Coventry. 354-355 Hughes Aircraft Co., Culver City 314-315 
British Oxygen Aro Equipment Ltd., London. 435 Hunting Percival Aircraft Ltd., Luton 415 
British Petroleum Co. Ltd., London . 320 
Iberia, Madrid . 436 
Canadian Applied Research Ltd., Toronto 430 Kloten Airport, Zurich. 316 
Canadian Marconi Co., Montreal. 334 
Champion Spark Plug Co., Toledo : 349 pe Baie yr et en pane gg men 7 339 po 
Collins Radio Company, Cedar Rapids 402-403 DEENSS were orp., Buroank . ' 
Contraves Italiana, S.p.A., Rome 381 : 
Convair, San Diego . 440 ately oe ee Ch , f 4 po 
Costruzioni Aeronautiche Giovanni Agusta, arconis wireless !elegrap O., elmstor 18 
Cascina Costa (Gallarate) . : Messerschmitt AG., Augsburg 429 
Ets. Messier, Paris . . 423 
Minnesota Mining & Mtg. Co., St. Paul 341 
Motoimport, Warsaw 430 
Decca Navigator Co. Ltd., London 329 
Decca Radar Ltd., London 399 D. Napier & Son Ltd., London 350 
Deutsche Messe- und _  Ausstellungs-A.G., National enti Corp., Teterboro 432 
Hanover —_ P 431 Nord-Aviation, Chatillon 7 422 
Douglas Aircraft Co. Inc., ‘Santa Monica 379 Northrop Corp., Hawthorne 406 
Du Pont de Nemours & Co., Wilmington . 344 Nuova San Giorgio S.p.A., Genoa 333 


No. 4, 1959 


Page 
OFEMA, Paris. 319 
OMERA, Argenteuil . 437 
Penfield Mfg. Co., Inc., Meriden 438 
Pilatus Flugzeugbau AG., Stans. : 434 
Pioneer Parachute Co., Inc., Manchester 353 
Piper Aircraft Corp., Lock Haven . 357 
The Plessey Co. Ltd., Ilford. 382 
Clichés Richter S.A., Geneva . ; 438 
Rolls-Royce, Derby ; 322- 323 
Sabena, Brussels . ; 312 
Salon de I'Electronique, Rome. 430 
SARAM, Asniéres ; 437 
Clichés Schwitter S.A., Basle . 436 
Scottish Aviation Ltd., Prestwick 430 
SEPR, Villejuif F ear 432 
SNECMA, Paris . 335 
SOFRANCE S.A., Limoges ; 436 
Specialties Inc., Syosset > . 433 
Standard Elektrik Lorenz A.G., “Stuttgart 431 
Standard Telephones & Cables Ltd., London 356 
Ad. Striiver GmbH., Hamburg 405 
Sud-Aviation, Paris... . i oe 361 
Svenska AB. Gasaccumulator, “Stockholm ‘ 429 
Swissair, Zurich. ee 435 
Technocommerz GmbH., Berlin 439 
Telefunken GmbH., Ulm , 351 
Texas Instruments Inc., Dallas 348 
Triplex, Longjumeau. 437 
UAT, Paris . ‘ 311 
United Aircraft Export ‘Corp., East ‘Hartford 404 
Vertol Aircraft Corp., Morton . 330-331 
Wilmot Breeden Ltd., Birmingham . 360 
Willys Overland Export Corp., Toledo . 359 








MARCONI 





FEALIANA | | 





Need High Purity WATER 


For Fueling Jets ? 


Penfield Demineralizers 
For Service 


Pratt & Whitney depends on Penfield 
Demineralizers at its Jet Engine Testing 
Laboratories. Penfield units also are in 
active service at airports from Iceland to 
the tropics — for Esso, Pan-Am and Ame- 
rican Airlines. 

Each Penfield is always shipped com- 


PENFIELD 


Are Performance Proved 
at Airports. 


pletely ‘“‘ Packaged" — requires only 
simple connection to airport service lines 
to start delivering super high purity, de- 
mineralized water. Operation is trouble- 
free, low in cost—can be fully automatic, 
where desired. 

Availability of 50 standard models 
insures meeting any purification and flow 
rate need. Write today for full information. 
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Manufacturing Co., Inc. The Pioneer Designer and 
19, High School Ave., Meriden, Conn., Manufacturer of ' Packaged ' 
U.S.A. Demineralizers for Industry 
Paper : Papierfabrik Biberist «+ Cover, four-colour printing and photogravure : 


Printed in Switzerland 


INTERAVIA ABC 


Fabag Druck Zurich » Letterpress printing 


To be published in April 


World Directory of Aviation 
and Astronautics 


1959 edition about 1400 pages 


Price: SFr. 50.- £4.0.0 US $12.00 
including postage and packing 











‘ Imprimerie de La Tribune de Genéve 











Dependability, reliability and economy, short take-off and 
landing distances, highest comfort and convenience with 
a cruising speed of over 500 m.p.h. 


These are just some of the advantages of the 


TYPE 152 


a product of the aircraft industry of the 


GERMAN DEMOCRATIC REPUBLIC 


We supply aircraft, aircraft equipment, aircraft accessories, airport equipment and ground instal- 
lations of tested and proven quality. 
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BERLIN - BAUMSCHULENWEG POSTSCHLIESSFACH 37 TELEGRAMS : TECHNOCOMMERZ/BERLIN 








~ Serwait. SSO and 6OO Tet-Limons 


YEARS AHEAD FOR YEARS TO COME 


Years ahead in every detail, Convair Jet-Liners are leaders for the new jet age... designed 
with precision and crafted to perfection! The ultimate in modern engineering concepts! 
The very finest expression of elegance and comfort! Advanced beyond all other means of 
transportation, Convair 880 and 600 Jet-Liners, the world’s fastest passenger planes, will 
be years ahead for years to come! 


CONVAIR 
aoivision OF GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN 





